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LETTER OF TRANSMISSION

To His Honour John Strathearn Hendrie, C.V.O.,

Lieutenant-Governor of the Province of Ontario.

Sir,—I have the honour to transmit herewith, for presentation to the Legislative
Assembly of the Province of Ontario, the Twenty-fourth Annual Report of the Bureau
of Mines.

I have the honour to be, Sir,

Your obedient servant,

G. H. Ferguson,
Minister of Lands, Forests and Mines.

Department of Lands, Forests and Mixes,
Toronto, 1915.





INTRODUCTORY LETTER

To The Honourable George Howard Ferguson, K.C.,

Minister of Lands. Forests and Mines.

Sir.— I have the honour to present to you herewith, to be transmitted to His Honour
the Lieutenant-Governor in Council, the Twenty-fourth Annual Report of the Bureau
of Mines, being for the calendar year 1914.

The Report consists of three Parts.

Part I comprises a Statistical Review of the Mining Industry of Ontario for 1914;
a Report on the Mining Accidents of the year by Mr. T. F. Sutherland, Chief Inspector
of Mines: an account of the working mines of Ontario and their operations during the
twelvemonth, by Mr. Sutherland and Inspectors Collins, Bartlett and McMillan; a
description of the Beatty-Munro Gold Area, by P. E. Hopkins of the geological staff of

the Bureau; a paper on the Productive Area of the Michipicoten Iron Ranges, by
Arthur L. Parsons of the University of Toronto; notes on the geology and mineralogy
of the North Shore of Lake Huron, by Cyril W. Knight, Assistant Provincial Geologist;
and a discussion of Metallogenetic Epochs in the Pre-Cambrian of Ontario, by Professor
W. G. Miller. Provincial Geologist. The several reports of a geological nature are
accompanied by appropriate maps and plans, both geologically coloured and in black
and white.

Part II, entitled Oil and Gas in Ontario, by Mr. Knight, was primarily compiled for
th? purpose of presenting in convenient form records of wells drilled in the Province
for oil and gas. Most of the logs have already been published in the annual reports
of the Bureau of Mines and the Geological Survey of Canada, or in the Transactions
of the Canadian Mining Institute. Xevertheless, requests for information regarding
the wells have made it advisable to gather all the available records under one cover,

especially as a number of the reports referred to are now out of print, and others may
not be readily accessible to those in search of information. Many logs hitherto unpub-
lished have been added. The Report is prefaced by a brief reference to the origin of

oil and gas, and by short descriptions of the areas in Ontario in which these valuable
products occur.

Part III consists of a Report (third edition), by A. G. Burrows, one of the Bureau's
geologists, on the Porcupine Gold Area. In this Report on Ontario's most important
gold field. Mr. Burrows gives the results of further study of the age relations of the
rocks, the character of the ore bodies, and the progress in mining. The Report is

accompanied by more detailed maps than those hitherto published on this area.

The statistical tables printed in Part I of the Report show that there was a con-

siderable falling off in the value of the mineral production of the Province in 1914 as
compared with the previous year. The causes leading to this decrease are dealt with
in the Report. Silver and nickel have in the past held the leading places in the tables

of metallic production. Silver is now diminishing in yield, and it is satisfactory to

note that this loss in production is being made up by the growing output of gold. This
is mainly due to the Porcupine group of mines, the development of which on the whole
has been very satisfactory. Further discoveries of gold have been made which indicati

that other areas are likely to contribute to the yield. Kirkland lake is already doing

so, and the finds at Goodfish lake, in Boston township, north of Schreiber on the main
line of the Canadian Pacific railway, and elsewhere, are worthy of serious attention.

A promising discovery has been made since the beginning of 1915 and before the

present Report was finally off the press, of which a word may here be said. This was
near Howard falls on the Kawaskagama river, which crosses the National Transcon-

tinental railway 300 miles west of Cochrane. The railway staiion tailed " Kowkash "

—

an abbreviation or corruption of Kawaskagama—has given its name to this area.

Spectacular gold in quartz was found here by Mr. E. W. King Dodds on 21st August,

1915. Mr. P. E. Hopkins was despatched to the spot to make a preliminary investiga-

tion, and the map which accompanies Part I, with geological annotations, gives the

gist of his observations. The Keewatin rocks in which the gold occurs are covered
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with a dense growth of small timber and moss, which with the numerous loose boulders
makes prospecting difficult. The area is now being prospected, and should additional

finds be made a fuller examination of the field will be desirable.

Remarkably rich quartz was encountered in developing the Dobie-Leyson claim on
lot 10 in the first concession of the township of Munro. Some of this material was
exhibited in the display of minerals made by the Bureau of Mines at the Canadian
National Exhibition, Toronto, in 1915, and naturally excited much interest. It was
estimated to contain 2,000 or 2,500 ounces of gold per ton. About 2,000 pounds weight
of quartz of this quality wa.s said to have been taken from the shaft, which at time of

writing (September, L915) is still being sunk.

I have the honour to be, Sir,

Your obedient servant,

Tuos. W. Gibson,
Deputy Minister of Mines.

BtJBl w 01 Mines,
Department of Lands. Forests ami Mines,

Toronto, 1915.



STATISTICAL REVIEW
of the

MINERAL INDUSTRY OF ONTARIO FOR 1914

By Thos. VV. Gibson, Deputy Minister of Mines

Statistics in relation to an industry are like the barometer in relation to the weather.

They show its condition, and the changes which are taking place; they also give some

indication of what may be expected in the near future. They reflect the influence of

passing events, whether on the Provincial, national or world stage. They disclose the

birth and development, and sometimes the decline, of any particular branch or depart-

ment. It is of consequence therefore that the data for a statistical view of any industry

should be collected with care and presented with accuracy to the end that the deduc-

tions drawn from the figures may be such as are warranted by the facts.

Applying the statistical standard and taking successive five-year periods, we find

that in 1891, when the Bureau of Mines was established, the total value of the mineral

production of Ontario was $4,705,673; in 1896 it was $5,235,003; in 1901, $11,831,086;

in 1906, $22,388,383; in 1911, $41,976,797; in 1913, $53,232,311, and in 1914, $46,295,959.

The rate of growth expressed by percentages for the several periods was as follows:—

Period Growth per rent.

1891 to 1896 11.2
1896 to 1901 1 25 .

9

1901 to 1906 89.2
1906 to 1911 87.4
1911 to 1914 10.2

It will be seen that the output in 1913 was over eleven times in value that of

1891, and that even the reduced production of 1914 was worth nearly ten times the

yield of 1891.

The list of the mineral products of this Province is an unusually long and varied

one, and new products are constantly being added. In 1891 the substances produced

numbered 15, and in 1914, 32. Important industries have been built up during' the

last 20 years in the production of the following minerals, entirely wanting in the

earlier tables of output: arsenic, calcium carbide, cement, corundum, feldspar, graphite,

iron pyrites, natural gas, quartz, sewer pipe and talc. In a number of the metals,

notably nickel, copper, silver and gold, the development has been very great: indeed

in the case of silver, it may be described as phenomenal. The pig iron industry has

during the same period been firmly established, notwithstanding its dependence upon

foreign sources for ore supplies, and from the by-products of the silver mines the

refineries of Ontario have acquired control of the world's trade in cobalt oxide. The
single exception to this rule of growth is petroleum, the Lambton oil fields now yielding

less than one-quarter of their output 25 years ago.

Moreover, it is far from impossible that tin- list of Ontario's mineral products may
yet have still further additions. Mercury, tungsten, platinum, chrome iron ore. asbestos

and even diamonds have been found in the pn-Cambrian rocks of northern Ontario,

albeit none of th-em in workable deposits. In these largely virgin wilds some Future

1

1 B.3I.
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prospector, more diligent or more fortunate than his fellows, may perhaps find that

in some at least of these substances nature has been no less bountiful than she has in

the same regions with her treasures of silver, gold and nickel. And in the Silurian

and Devonian rocks of the Hudson Bay slope there seems to be no good reason why

we may not look for reservoirs of petroleum and natural gas and beds of salt cor-

responding to those now being worked in formations of similar age and character in

southwestern Ontario. The counterparts of the gypsum deposits of the Grand River

valley—apparently on a larger scale—have already been 'located on the banks of certain

tributaries of the Moose.

The Production of 1914

The production of minerals for 1914 was less in value than for 1913 by $6,936,352,

or 13 per cent. The falling off is considerable, yet the causes are not far to seek.

Early in 1914 it became evident that a business depression was setting in, which in

any event would have led to a lessened output of certain of the mineral products,

notably pig iron and all materials of construction such as bricks, cement, etc. Other

articles on the list would also have suffered from the same cause. In addition, it is

recognized that the silver mines of Cobalt have passed their zenith, and in any circum-

stances—except possibly the occurrence of a very high price for silver—the output of

silver would have been less than in 1913.

But all these causes were gathered up and given additional weight by the outbreak

of hostilities in Europe—hostilities which from their extent and the ferocity with which,

on one side at least, they have been waged, will surely be remembered in history by the

name of the Great War. Silver mining was temporarily paralyzed, and the Canadian

Copper Company shut down four of its six nickel-copper furnaces. Capital was

frightened, and money could not be borrowed to carry on going concerns, to say

nothing of opening up new enterprises. Prices of products dropped, and the cost of

supplies went up. Some kinds indeed could not be had at all, or only in insufficient

quantity. For a short time uncertainty prevailed, but ere long it became apparent

that overseas commerce could still be conducted, although owing to the diversion of

many passenger and merchant vessels, with some irregularity and at greater expense.

By lowering the price of silver, which fell to 49 cents per ounce before the close of

tin year, the effect of the war was undoubtedly to lessen the activity of companies at

Cobalt, some of whom preferred to allow their ore to remain in the mine rather than

produce and market the metal at its reduced value. Nickel mining recovered

from the shock caused by the outbreak of the war, and in November the Canadian

Copper Company increased the number of their furnaces in blast to four; early in 1915

the whole six were again in operation, and the Company was preparing to build a

Beventh. The Mond Nickel Company, on the other hand, whose matte is exported to

Wales for refining, having got their new works at Coniston into going order, pushed

production to the utmost limits. On the whole, considering the tremendous nature of

the conflict and the unprecedented disturbances in finance and commerce to which
it lias given and is still giving rise, it must be admitted that the mining industry of

Ontario bae Btood the strain very well. The wonder is, not that the diminution in

the output was so great, but that it was not much greater.

The following table summarizes the mineral output for the year, and gives in

addition statistics Bhowing the Quantity of labour employed and wages paid out in the

several branches:

—
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Table 1 .—Mineral Production of Ontario for 1914

Product. Quantity. Value. Employees. \\ agi

Metallic :

Gold ounces
Silver

Copper tons

Nickel
Iron ore "
Pig iron

Cobalt ore

Cobalt oxide lbs,

Nickel '
'

•
•

Cobalt and Nickel oxides "

Less I nitario Iron ore ( 163, <79
tons) smelted into Pig iron..

268,942
,217.fid4

14,453
22.7I1H

240,059
556,112

97

643,891
308,752
113,843

*

,529,

,795,

,081

. L09

531

,0-11

27

518
27

45

7li7

214

332 I

,088 I

,379

.079
,74:;

,736
)

,716

.189

1 . 588

3,331

3,464

623
2,020
(a)

395

1,897,057
3,208,239

3,131 ,520

286,904
L, 836,046

(a)

292,832

33,707,243

361,952 ,

11.421 10,652,598

Total metallic production
;

i 30,345,291

Non-metallic

:

Arsenic, refined lbs.!

Brick, common No
Tile, drain ••

Brick, paying, etc
pressed

Stone, building, etc
Calcium carbide tons
Cement, Portland I, bis.

Corundum tons
Feldspar
Graphite, refined •

•

Gypsum, crude •
•

products
Iron pyrites •

•

Lime bush.
Mica ton-
Natural gas million .mi. ft.

Peal tons
Petroleum Imp. ^als.
Phosphate of lime tons
Pottery
Quartz tons
Salt >•

Sand and gravel cu. yds.
Talc, crude

'

' products "
Sewer pipe

4,059,868
294,400,000
14. 711). (Mil)

11, 6:50. 000
61,934,000

2,381

2,665,650
54X

IX, 002

1,363
43.1x8

31,117
107,258

2. 1)7.'), 228
349

14,063
HI HI

7.487.850
450

52,947
104.774

359,100
1.20!)

,x . 866

110,024

2,336,2071
277,530 j i

237.440)
I

656 944 j

1,088,802
142,883

2,931,190
65.7::u

55,686
87.107
58,800 (

102.375*
204.722
333,407
4D.402

2.840.0S7
2,100

387. S07

3,150
25,720
X2.544

498,383
151. (Mill

3,807 I

70,770 (

571 .750

(b)

3,208

579

1,120
45

987
09
81

78

144

216
275

49
479
25

925

Tota I non-metallic production
-Villi metallic

12,950,668
33.345,291

9.109
11.421

40.295.959 20,530

(b)

1,174,197

337,091

4X3.740
80.247

058.351
43.383
2S.027
31.009

93.400

107.901

185.701

22.941
250.139

1,500

683,247

6,863
34.385
17S.277

75,376

28,207

165.382

4.(132.108

10,652,598

15,284.761

(a) Included in Silver production, (b) Included in Oxide production.

In the year 1913 the mineral production of the Province was valued at (53,232,311,

Of which the metallic products contributed $37,507,935, and the non-metallic $15,724,376.

Both divisions shared in the falling off in 1914, the metals losing $4,162,644, and the

non-metals $2,773,708. The non-metallic product inn being smaller in value the relative

decrease under this heading is greater than In the metallic production, the percent-

*L
eS

oo°/J
iminUti°n belng 1? -6 and U rPSPRCtively. Of the aggregate value for 1914

*4b,295,959, 72 per cent, is from the metallic substances, and 28 from the non-metallic
as compared with 70.5 per cent, and 29.5 per cent, respectively in 1913
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In Table II, which follows, comparison is made between the production of the

various minerals and mineral substances in 1913 and 1914, showing the several in-

creases and decreases.

Among the metals the following show gains: gold, $971,249, or 21.2 per cent.;

copper, $240,840, or 13 per cent.; iron ore, $107,307, or 25.3 per cent., and cobalt,

$126,093, or 29.9 per cent. These were more than offset by decreases in silver, $3,783,880

(22.8 per cent.); nickel, $128,389 (2.4 per cent.), and pig iron, $1,678,813 (19.2 per

cent.).

The falling off was general in the non-metals, eighteen showing a loss and only

seven an increase. The principal decreases were in building materials and clay pro-

ducts. All varieties of brick showed diminished output; common by no less an

amount than $1,116,145 or 32.3 per cent., and pressed by $262,797 or 28.5 per cent.

Portland cement fell off by $1,174,265 or 28.6 per cent., lime by $57,193 or 14.6 per

•cent., sand and gravel by $81,658 or 34.9 per cent. Petroleum was less by $60,184 or

15.1 per cent., feldspar by $11,456 or 17 per cent., talc by $50,757 or 40 per cent., and

-corundum by $71,306 or 52 per cent. Mica also lost $14,862 or 26.8 per cent., and

quartz $48,316 or 36.9 per cent. It is quite evident from these figures that a consider-

able number of the smaller branches of the mining industry felt severely the pressure

of the unusual circumstances of the past year.

On the other hand, the following substances recorded gains: arsenic, $52,478, or

81.8 per cent.; iron pyrites, $93,035, or 54.1 per cent., and salt, $24,011, or 5 per cent.

There was also a decided increase in gypsum and its products.

Table II.—Comparative Value, Mineral Production, 1913 and 1914

Product.

Metallic:

Gold
Silver
Copper
Nickel
Iron ore
Pig iron

Cobalt ore and oxide ,

Nickel oxide

1913

Non-metallic:
Arsenic
Brick, common

'

' pressed
'

' paving, fancy, etc . .

.

Stone, building and crushed
Calcium carbide
Cement, Portland
Corundum
Feldspar
Graphite
Gypsum
Iron pyrites
Lime
Mica
Natural gas
Peat
Petroleum
Phosphate of lime
Pottery
Quartz
Salt
Sand and gravel
Sewer pipe

Talc
Tile, drain

4,558,518
16,579,094
1,840,492
5,237,477

424,072
8,719,892

420,386
13.326

64,146
,452.:i52

919.741
243.119
,137.153
123,100
,105, 455

137,036
67,142
93,054
92,627
171,687
390.600
55 , 264

,362.021

1,750
398,051

1914
(I) Increase.
(D) Decrease.

52,1875

130,860
474,372
233,567
600,297
125,340
292,767

5.529,767
12,795,214
2,081,332
5,109,088

531 , 379
7.041.H7!)

546.47!)

27.716

116,624
2,336.207

656,944
237,440

1,088,862
142,883

2,931, 19d
65,730
55,686
87,167

221.175
21)4.722

333. 407
40.4(12

2,346,687
2,100

337,867
3,150

25.72(1

82,544
498,383
151. !M)9

571 .751)

74,583
277,530

$
971.249

3,783,880
240.840
128,389
107.:S07

1,678.813
126.093
14,390

52.47S
1.116,145

262,797
5.07!)

48.291
19,783

1,174,265
71,306
11 451)

5.887
12S.548

93,035
57,193
14,862
15,334

350
60.184
3,150

27 . 1 55
48,316
24.011
81.058

28,54]
50,757
15,231
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In Table III is given the mineral production of the Province for the five years

ending with 1914, enabling a bird's-eye view to be had of the progress of the mining
industry during that time in its various branches. The rapid development is notice-

able which characterizes the Table as a whole, notwithstanding the set-back recorded

in the figures for 1914; in several of the products there is comparatively little change
from year to year, while in one or two cases, it is evident that failing new sources of

supply, the diminishing returns will continue to grow less.

Table III.—Mineral Production, 1910 to 1014

Product. 1910

68,498
15,481,322

54,699
1,374,103

Metallic

:

Gold
Silver
Cobalt

,

Copper ,

Nickel
! 4,005,961

Iron ore 513 . 721
Pig iron 6,975,418
Cobalt and Nickel oxides (not

separated)
Zinc ore 5 , 76u
Lead
Platinum
Palladium

1911

$
42,637

15,953,895
170,890

1,281,118
3,664,474
445,930

7,716,314

1912

$

114,086
671,918
315,781
584,310
,736,460
238,884
054,369

1913

4,558,518
16,579,094

420,386
1,840,492
5,250,803

424,072
8,719.892

1914

5,529,767
12,795,214

(a) 546,479
2,081,332

(b) 5, 130,804
531.379

7,041,079

45,189

1,290
80,736
147.235

Less value Ontario iron ore
smelted into pig iron

Net metallic production...

Non-metallic:
Actinolite

Arsenic
Brick, common

28,479,482

317,804

paving
'

' pressed
Building and crushed stone.
Calcium carbide
Cement, Portland
Corundum
Feldspar
Fluorspar
Graphite
Gypsum
Iron pyrites
Lime
Mica
Natural gas
Peat fuel

Petroleum
Phosphate of lime
Pottery
Quartz
Sand and gravel

Salt
Sewer pipe

Talc
Tile, drain

28,161,678

320
70,709

2,374,287
70,648
458,596
761,126
184,323

3,144,343
171,994
47,518

15

55,637
17,825
98,353
474,531
85,294

1,491,239
1,284

368,153

29,275,258 34,945,069

172,391 145,326

29,102,867 34,799,743

37,793,257

285,322

37,507,935

51,485
87,424

414.978
357,087
46,592

318,456

Total noD-metallic produc-
tion

Add metallic production. ..

Total production

11,152,217

28,161,678

39,313,895

74,609
2,801,971

86,685
564,630
892,627
84.437

3,640.642
147,158
51,610

200
36,492
32,535

118,457
402,340
43,058

2,186.762
2.830

353.573
240

50,500
64.405

79,297
3,178,250

221,986
634,169
953,839
120,000

3,365,659
233,212
28,916

65,076
50,246
71,043

381,672
57,384

2,268,022
725

344.537

430,835
410,064
47,725

349,545

52,445
179,576

450,251
464,627
61,358

279,579

12,873,930

29,102,867

41,976,797

13,541,869

34,799.74:;

48,341,612

64,146
3,452,352
243,119
919,741

1,137,153
123,100

4,105,455
137,036
67,142

33,707.243

361,952

33.345,291

116.624
2,336.207

237,440
656,944

1,088,862
142,883

2.931,190
65,730
55,686

93
92

171

390
55

2,362
1,

398

054

627(c)
687
600
264
021
750
051

52
130
233
474

600
125

292

875
,860

,567

,372

297
340
767

15,724,370

37,507.935

(d)

87,167
221,175
264.722
333,407
40.402

.346,687
2,100

337,867
3,150
25.720
82.544
151,909
498,383
571,756
74,583

277,530

12,950,668

33,345,291

53,232,311 46,295,959

(a) Cobalt oxide and Cobalt ore. (b) Includes Nickel oxide.

(c) Crude Gypsum and Gypsum products. (d) Crude and Ground Talc.



Bureau of Mines n0# 4

The entire production of metals in Ontario from the beginning of mining to the
end of 1914 is shown by the figures given below. The total value is upwards
of 297 millions of dollars. Making allowance for that part of the iron ore product
which was smelted into pig iron in the Province, the aggregate value can safely be
placed at 293 millions of dollars. Accurate figures of production for the early years
of iron and copper mining are not now obtainable, but as much the greater part of
the output has been made since the systematic collection of statistics began in 1891 any
error due to this cause is negligible.

Table IV.—Total Production of Metals in Ontario

MetaL
Value.

Gold *

sihvr. .:.::; 14,822,998

Platinum ,,,,1 1/ '."J 1.26,550,597

!, :;
,: 'li;Ua,Lu

"
< 290,755

Ntake] 2.039,006

Ki:::::::;:::::::: g-gMg
I ron ore ?1»!2!'S2

[i!i
roD

::::::::::::::: 73,007,072

/;,:!:.v:. uz.»o

7,079.830
07,072
17.29(1

92,410

Water Powers

Situated as all the principal mining camps of Ontario are, in rocky areas well

supplied with rivers and lakes, they are able to take advantage of cheaply developed

water power within convenient distance for transmission to mines and works. The
harnessing of water powers for mining and other industrial purposes has gone on

with much rapidity in northern Ontario. The silver mines and mills of Cobalt are

operated by electric energy derived from falls on the Montreal and Matabitchuan

rivers; power for Gowganda is developed on the Montreal, and further utilization of

that stream is now being undertaken; the Mattagami river at Wawaitin and Sandy
falls furnishes current for operating the mines and stamp mills at Porcupine; energy

is transmitted from the Blanche river at Charlton to the Tough-Oakes mine at Kirk-

land Lake, and a power in Marter township on another branch of the same stream is

about to be developed to supply further requirements of the camp; Iroquois, Twin and

Couchiching falls on the Abitibi are now operating the machinery of the Abitibi Pulp

and Paper Company; and the Sturgeon at Sturgeon Falls, the Spanish at Espanola, the

St. Mary at Sault Ste. Marie, the Wabigoon at Dryden, the Rainy at Fort Frances, per-

form a similar office for the pulp and paper plants at these places. In the Sudbury
region, the Canadian Copper Company obtain their power from the Spanish river at

Turbine and have large projects for further developments on that river: and the

Mond Nickel Company draw upon the energy developed by falls on the Wanapitei in

Dryden and Secord townships, on the Vermilion at Wabigeshek, and the Spanish at

Nairn. The Michipicoten at High, and the Magpie at Steep Hill, falls supply power
to the iron minis of that district. The Winnipeg river where it leaves Lake of the

Woods is utilized in grinding win it on a large scale at Keewatin and for municipal
and industrial purposes at Kenora, and the tumbling rapids of the St. Mary where it

empties oul of lake Superior suffice for a variety of industries at Sault Ste. Marie. In

eastern Ontario, water power from the Trent operates the silver refinery at Deloro,
from Deer lake the gold mine at Cordova, and from the Madawaska the graphite mine
and mill at Whitefish lake At Ottawa and Gananoque, Peterborough and many other
places, water power on a considerable scale has long been in use for operating
machinery, providing light, etc. It is unnecessary to mention tha falls of Niagara and
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the vast scheme for distributing throughout southwestern Ontario the benefits of cheap
power so successfully carried out by the Hydro-Electric Commission of Ontario; or

the developments at De Cew falls, or on the Grand, Saugeen, Severn and numerous
other streams in the older parts of the Province, since the uses to which the power
is applied belong more to manufacturing and agriculture than to the mining industry.

In probably every case, the cost of power has been reduced by at least 50 per cent,

of its expense when derived from burning wood or coal, and the development has been

a boon indeed to mining in this Province.

But water power has its disadvantages as well as its advantages. Chief of these

is the liability to serious diminution because of insufficient rainfall. The annual

precipitation of moisture in southern Ontario is about 32 inches, but is considerably

less in the northern parts of the Province, varying according to district. In some
years of course the precipitation is much heavier, and in some much smaller. The
excess is simply allowed to run off, and so is of no significance to the user of water

power; but there is no way to supply a deficiency. Ample storage capacity assists

to equalize the flow, but reservoirs cannot create water, or hold it unless it flows into

them. The season of 1914 was unusually dry, and in consequence during the

low water period, which occurs in January, February and March, the water powers upon
which the mines and plants of Cobalt, Porcupine, Sudbury and elsewhere depend were

unequal to the occasion. The situation in the early part of 1914 was much
the same, but the beginning of 1915 faced an accumulated deficit, and a

system of shutting down mills and works in rotation had to be put into effect. The
result was of course to lessen production, to what extent the statistics for the output

of 1915 will no doubt reveal. It would seem that the effect is likely to be prolonged

into the year, for the light snowfall of winter disappeared with few or no accompanying
rains, and the present prospect is not promising for a good supply of power in 1915.

One result will be that resort will be had to auxiliary steam plants, and where they

have been retained, their aid will undoubtedly be welcomed. In making provision

for the operation of machinery, prudence counsels a reserve of motive power. Thus,

in constructing a central compressed air plant at the Hollinger gold mine to serve

present and future requirements, sufficient boiler capacity was installed for use in

case of failure of the supply of electricity developed from water-power. The style of

compresser selected had the advantage of being reversible; that is, the machines may
be used as steam engines, and their motors for generating electrical power.

By an amendment to the Rivers and Streams Act the Legislature last session con-

siderably modified the law regarding the use of rivers for the dual purpose of floating

sawlogs and generating power. Formerly, the lumberman was practically in full

control, the statute granting him the right to use the river at freshet seasons for

driving his logs to market. So long as there was no other use for the water, no harm
was done, but as shown above the development of water power on the streams of

eastern, northern and northwestern Ontario during the last few years has been very

rapid. The power user naturally wished to conserve as much of the freshet flows as

possible, so that his turbines might continue to turn during the inevitable season of

low water. If compelled to shut down, mines, pulp mills and other industries depending

upon him for power were obliged to follow suit.

Both lumbering and water-power development are important, and the situation

required regulation. What the Legislature did was in effect to place authority in the

Minister of Lands, Forests and Mines to deal with emergencies as they arose, and to

exercise control over the levels of any stream where conflicting interests required action

to be taken. The amendments will be found in 5 Geo. V, chapter 15 (Rivers and Streams

Act, 1915.)

The rentals paid to the Crown under water power leases for the last fiscal year

were $21,126.82.
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Legislation Affecting the Mining Industry

On 1 January, 1914, the law came into force prohibiting underground labour in

mines for more than eight hours out of the twenty-four. The law does not apply to

territory having county organization, and under a special provision of the Act iron

mines conforming to a high standard of safety were declared exempt. Little or no

opposition has been manifested to the Act, largely no doubt because of similar lawa

obtaining in those parts of the continent from which the bulk of miners in Ontario

come, as well as in the coal mines of Great Britain, and it is now a recognized part

of mining routine.

A year later, 1 January, 1915, the Workmen's Compensation Act took effect. The

Act covers all other industrial operations in the Province as well as mining. Neces-

sarily the first year's experience with the measure will be more or less tentative, but

the machinery provided for its administration will enable satisfactory adjustments

to be made. One good result will follow; the relations between capital and labour

will no longer be disturbed by a system under which the employer was often made
the unwilling instrument in denying compensation when an employee was killed or

injured, and which frequently led to the still further impoverishment of the victim or

his beneficiary by ill-advised and expensive litigation. The chairman of the Work-
men's Compensation Board is Mr. Samuel Price, K.C., who served for a number of

years with much satisfaction to the mining community as Mining Commissioner.

A few changes were made in the Mining Act of Ontario at the session of 1915.

The principal amendment was one providing for the protection of mining claims held

by men enlisting for service against the King's enemies at home or abroad. Such

claims are exempted from forfeiture for any of the statutory causes until 1 January,

1916, at which time the period of exemption may be extended by the Lieutenant-

Governor in Council.

In view of the disturbance of economic conditions consequent upon the war,

Orders-in-Council were passed in August and October, 1914, providing a general exten-

sion of time for performing assessment work on all mining claims to 15 April, 1915.

The actual extension in many cases is beyond this date, depending upon the date of

recording the claim.

Gold

For the first time, Ontario in 1914 took the lead in gold mining among the Pro-

vinces of Canada, her output exceeding that of either Yukon Territory or British

Columbia. The yield in Ontario was 268,942 ounces, worth $5,529,767; in the Yukon
the value was $5,125,396, and in British Columbia $5,177,343.

In Ontario, gold means Porcupine, just as silver means Cobalt, and nickel Sudbury.
The preponderance of Porcupine is shown by the fact that the mines of this camp pro-

duced gold to the value of $5,190,794, as against a production from other parts of the
Province of $338,973. The producing mines were twelve in number, as follows:—In
Porcupine: Hollinger, Acme, Dome, Mclntyre-Porcupine, Porcupine-Crown, Vipond,
Mines Leasing Company, Porcupine Pet; at Kirkland Lake, Tough-Oakes; at Long
Lake, Canadian Exploration Company; at Larder Lake, La Mine D'Or Huronia; in

Peterborough county, Cordova.

The quantity of ore milled in the Porcupine mines was 558,084 tons, which yielded

a value of $5,190,794, or $9.30 per ton. At the remaining mines 338,973 tons of ore

were treated, from which was obtained $338,973, or $6.76 per ton. From the bullion

produced at the gold mines 55,153 fine ounces of silver were recovered, worth $29,753.

The employees numbered 1,588, of whom 811 worked underground, and 777 on the
surface. They were paid In wages during the year $1,897,057.
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In crushing the ore, a total of 225 stamps was employed; two of the mills do
not use stamps, crushing by rolls and ball mills instead.

Following are the statistics of gold mining in 1914:—

Mines worked No. 1

2

Ore treated tons 608,200

Gold product oz. 268,942

Value of gold product $5,529,767

Silver product oz. 55,153

Value of silver product $29,753

Men above ground No. 777

Men below ground No. 811

Wages paid $1,897,057

In the following list are given the names and addresses of the gold mining com-
panies reporting to the Bureau of Mines for the year 1915, with other particulars, dis-

criminating between those which produced bullion during the year and those which
were non-productive:—

Gold Mining Companies, 1914

Name of Company. Xame of Mint".

'Acme Gold Mines, Limited vcme
idian Exploration Oo., Limited Long Lake....

Cordova Mines, Limited Cordova
r>"ine Mine- Company. Limited home
Bollinger Gold Mines, Limited Bollinger

tMcIntyre-Porcupine Mines, Limited Mclntyre-
Porcupine.

Mine- Leasing and Developing Co., Limited Rea
Porcupine Crown Mine-. Limited Porcupine

i rowrj . . .

.

(Porcupine Vipond Mines. Limited Vipond
Tough-" >akes Gold Mines Limited Tough-Oakes .

Locality.
No. of
Stamps.

P. 0. \ddressof
Manager, etc.

Porcupine.

.

Long Like.
Peterboro' .

Porcupine.

.

Kirkland Lake.

Xon Producing Companies:
Gilmour Mining Co., Limited (Jilmour Hastings Co....
Jupiter Mine-. Limited Jupiter Porcupine
Lake Shore Mining Co. Limited Kirkland Lake.
Olympia Gold Mining Co., Limited Olympia Shoal Lake .. ..

Teck-Hughes Gold Mine-. Limited Teck-Hughes . . Kirkland Lake.

Timmins.
Naughton.
Cordova Mi nes.

South Porcupine.
Timmins.

Schumacher.

Timmins.
Schumacher.
Kirkland Lake.

(Jilmour.
Schumacher.
Kirkland Lake.
973 Hague Avenue, St. Paul.

Minn.
Kirkland Lake.

Gold at Big Duck Lake

A discovery of gold having been reported from Big Duck lake, north of Schreiber

station on the Canadian Pacific railway, Mr. Percy E. Hopkins of the Bureau of Mines
geological staff was sent to investigate and report. Mr. Hopkins' report is as follows:—

Late in October, 1914, the writer was instructed by the Provincial Geologist to

proceed to Schreiber and make a preliminary examination of the gold discoveries
north of that place. As shown on the accompanying sketch map, scale two miles to

the inch, the gold deposits lie in the vicinity of Big Duck lake, which is about 13 miles
north of Schreiber, a divisional point on the transcontinental line of the Canadian
Pacific railway, in the Port Arthur mining division.

Big Duck lake can be reached by a comparatively easy canoe route from Schreiber
in about nine hours via a chain of small lakes and ponds connected by streams and
collectively known as the Big Duck creek, which empties by way of the Black' river

into lake Superior about ceven miles east of Schreiber. There are 15 portages in all.

with a total length of six and one-half miles.

This lake is near the headwaters of the Big Duck creek, and has an elevation of

1,495 feet (aneroid) above sea level, being thus about 500 feet higher than Schreiber.

* Ore treated in Hollinger mill.
t 1-36 in. xl6 in. rolls, and 2-6 ft. x 16 in. Hardinge Hall Mills, with 2-.r> ft tube mills,
t 2-4'.; ft Harding- ball mills.
'As thpre are several rivers in Ontario to which the name Black is applied, it would seem

that some of them should be renamed.
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The country consists of large hills which rise abruptly 200 to 500 feet above the
lakes and rivers. Going north from Schreiber one passes over about seven miles of

Keewatin greenstones, which are well exposed, as the timber is almost completely
burned off. Then come eight miles of pre-Cambrian granites and gneisses which con-
tinue to within a mile of Big Duck lake. Around Big Duck lake is an area of massive
and schistose hornblende rocks, which are cut by quartz-porphyry dikes and contain
gold-bearing veins. North of this belt lie hornblende, garnet and biotite gneisses cut
by pegmatite dikes.

Looking up Bitf Duck Creek. Z miles south of Mamie lake. Keewatin hill about 200 feet hijjh

Outlet (.1 Hitf Duck lake, fall about 75 feet
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W. H. Collins in 1905 passed through Big Duck lake during his exploration of the
area for the Geological Survey of Canada. 2 His guide, Fisher, was reported to have
returned the following year to his hunting grounds and staked two claims with gold
showings near Big Duck lake. These were sold to T. Kemp Barnard, now dec>

Fisher afterwards restaked the claims, and sold one to McCuaig of Schreiber in

1913 and the other to Siolander and McKirdy of Nipigon in January, 1914. Gold
specimens obtained from these claims resulted in some staking in 1913, and more in

1914. About 250 claims have been staked to the end of 1914.
Following is a list of some of the principal claim-owners:—D. McCuaig, M. McKirdy,

J. O. Burstrom, Carl Sjolander, L. H. Estell, B. Madson, August Estell, Henry Larsom,
Albert Fisher, John KeGugan and J. A. Johnson.

The rocks of Big Duck lake consist principally of hornblende and biotite schists,

striking about east and west and dipping from vertical to 60° to the north. A thin
section from the McCuaig claim (T.B. 1686) shows the rock to consist of about 60 per
cent, of hornblende partly altered to chlorite and partly replaced by quartz in a fine

crystalline groundmass of quartz, sericite, calcite or dolomite, kaolin and epidote, with
much magnetite and pyrite. Some dark green massive rocks, diabasic in texture, occur
also, all presumably of Keewatin age.

These rocks are cut by numerous light grey quartz-porphyry dikes and stock like

masses which show prominent quartz phenocrysts. Some are massive, while others
are quite schistose. The dikes occur up to 30 chains in width and run in an east and
weSt direction. The quartz-porphyry intrusions extend over an area two miles from
north to south. The most westerly outcrop seen is on the west shore of Little Duck

Bivr Duck Lake, looking up the northeast arm.

lake. A thin section shows large rounded phenocrysts of quartz, some hexagonal in

outline and occasional microline or biotite phenocrysts set in micro-crystalline

groundmass of quartz, carbonate, chlorite, leucoxene, epidote and hornblende, with
some pyrite. The minute feldspars in the groundmass are all altered to sericite and
other materials. A narrow quartz-diabase dike was seen cutting the quartz-porphyry
on the Burstrom claim, one-half mile south of the surveyed claim, T.B. 1374.

The gold-bearing quartz veins occur in the hornblende schist mar ttie quart/.

porphyry intrusive, at the contact of the two rocks and in the quartz-porphyrj itself.

The veins consist Of granular quartz and carbonates, together with some schist, and
are cut by secondary veinlets of quartz. Much pyrite, chalcopyrite, and Borne pyrrhotite,

galena, zinc blende, magnetite and molybdenite (?) an- disseminated through the

veins. The width of the veins in places is 25 feet. The veins appear to have in

part replaced the country rock. Their strikes approximate an east and wesl direction.

From the assays it appears that little gold is present in the veins unless it can be

seen.

Only two veins with visible gOld wire seen in the area; the following is a

description of them:—
McCuaig Claim.—On claim T.B. 1686 (directly east of the surveyed claim T.B. 1309,

which is shown on the map) is a quartz vein striking S. 80 W. and dipping To to

the north. The vein outcrops in a creek bed in a dike Of quartz-porpln r> schist, which
is 125 feet wide and intrudes the hornblende schist. A six-foot pit sunk on the vein

exposes 10 inches of quartz mineralized with pyrite, coarse zinc blende and fine ga

Considerable gold in a tine flour state can be seen across 10 inches along the bottom

and Bides of the pit. The vein was not uncovered lengthwise. During the pasl winter

Mr. C. Sjolander of Nipigon sorted out. and Bhipped 2,710 pounds of ore from this vein

to the Balbach Smelting and Refining Company, Newark. The r< turns showed the ore to

contain moisture, 10 per cent., silver per ton 3.90 ounces and gold 2.00 ounces; I

!Geol. Stir Canada. Report on Region between He and Nipigon rivers, On!
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value $43.00 per ton. When the writer visited the property in May, 1915, the water

and fallen-in wall rock covered the vein. It was reported, however, that the vein is

from three and one-half to four feet wide, and contains considerable gold in a state

of fine division along the entire length of the 40-foot open cut. The vein outcrops in

the creek bed 200 feet west of the open cut. Gold can be panned from the sands in

the creek bed.

Sjolander-McKirdy Claims.—About one mile east of the McCuaig is the Sjolander-

McKirdy' vein (claims T.B. 1861 and 1955), which occurs in the hornblende schist

about 400 feet north of a quartz-porphyry dike. The two unsurveyed claims lie east

of the surveyed claim T.B. 1374 shown on the map. The vein strikes S. 70° W. and
dips 75° to the north, and coincides with the dip and strike of the country rock. The
vein where exposed is 24 feet wide, with an open cut eight feet deep across its entire

width. Considerable gold in a state of fine division occurs about five feet from the

hanging wall. Much pyrite, with some galena, zinc blende and chalcopyrite, is dis-

seminated through the quartz-carbonate-schist vein. The assays indicate an ore-shoot

six or seven feet wide near the hanging wall. A thin section of the ore shows inter-

locking quartz and carbonate grains with gold and pyrite closely associated lying

between the grains. During the past winter 500 pounds of this vein matter was
shipped to a smelter.

From Little Duck lake to the east end of Big Duck lake are a number of veins of

somewhat similar character with similar strike, etc.; 15- and 20-foot pits have been
sunk on some of them.

Vertical face of jrold vein, Sjolander claim, T.B., 1955

Iiurstrotn Claim.—The Burstrom claim, T.B. 2091, lies two claims south of the
surveyed claim T.B. 1374. A large quartz-schist deposit, containing chalcopyrite, pyrite,
and other minerals runs easterly across this claim. A channeled sample across 22
feet of the deposit gave two per cent, of copper and 20 cents in gold. During the
winter a 25-foot shaft has been sunk on this vein showing considerable pyrite and
chalcopyrite in a quartz gangue.

Coco-Estelle Claim.—The Coco-Estelle claim, T.B. 2093, lies immediately south of
the McCuaig claim, and is tied to the southeast corner of the surveyed claim T.B. 1309.
On a high part of the claim is a rusty quartz vein about six feet in width which carries
pyrite and chalcopyrite and runs east and west. No gold was seen in the vein, but
samples taken for assay from the bottom of the 10-foot pit indicated the presence of
considerable gold.

Joh 7) son-Fisher Claim. T.B. 2106.—This unsurveyed claim lies on the southwest
shore of Little Duck lake. A five-foot pit is sunk on a quartz vein five feet in width,
which strikes east and west and dips 60° to the north in a hornblende schist. A sample
across five feet gave $7.60 in gold to the ton.



Map No. 24b.

GEOLOGY and CANOE ROUTES
FROM

Schreiber to Big Duck Lake

To accompany Report by P. E. Hopkins, in Hart/, Vol. 24, Report oj Ontario I

Hon. G. H. Ferguson, Minister. Willet G. Miller, Profim

•reau ofMines, 1915
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Assays of samples from other claims gave 40 cents, 60 cents and $2.50 in gold to

the ton, while five samples gave no gold. None of the samples taken contained any
silver.

Running northeastward across Sulphur lake is a narrow falhband two miles or

more in length. Pyrite veins up to two feet in width and carrying low ^old values

were noticed, but they are too small to mine for sulphur. Pyrrhotite vein.- up to three

feet in width also occur in the falhband.

On claim T.B. 746 on the north shore of Little Duck lake Mr. C. Sjolandt r reports

a vein 12 to 14 feet wide. The samples sent to me consisted of pyrrhotite with dis-

seminated streaks of zinc blende. The samples were found to contain 8.55 per cent, of

zinc and nothing in gold.

This claim lies about two and one-half miles northeast of the old Zenith zinc mine,
which is under option at present. The Zenith mine 3 was operated during the years
1899-1901. During that time upwards of 1,500 tons of zinc ore were mined and shipped
over a 13-mile winter road, via the White Sand river route, to Lake Superior. This
road might very easily be repaired and extended four miles farther to Big Duck lake.

Over 500 tons of zinc ore still remain on the dump.

Part of the Zenith mine workings, showing where numerous /in>: blende pockets have been
worked from the hill side

Much of the forest had been completely burned from Schreiher for seven miles.
North of this, small spruce, birch and poplar are the prevailing trees, some attaining
a diameter of 18 inches. This timber would be suitable for mine purposes, ties or
pulpwood. A few cedar and tamarac occur in places along the water's edge. The
outlet of Big Duck lake drops over a fall of about 75 feet, which would not develop
much over 50 or 100 horsepower, owing to the small volume of water.

In concluding, it may be said that the veins are numerous, fairly large and well
mineralized. Besides gold the prospector should be on the lookout for copper, zinc,
pyrite and other minerals. Further systematic prospecting and development work
may brum to light richer ore bodies. The quartz-porphyry resembles very much the
quartz-porphyry at Porcupine.

The writer wishes to expre-s his thanks to many of the prospectors for assistance
In various ways. The assays were made by Messrs. W. K. McNeil] and T. E. Hothwell
of the Provincial Assay Office.

r;<int Bureau of Mines. Vols. IX, X and XI
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Silver

The output of silver in 1914 was 25,217,994 fine ounces, being a decrease, as com-

pared with the production of 1913, of 4,506,937 ounces, or 15 per cent.

The record year for the silver raining industry was 1911, when the mines yielded

31,507,791 ounces. Every year since then there has been a diminution in the output

as compared with the year preceding; it would seem that unless unexpected accessions

are made to the productive veins or areas, the decline will continue.

Apportioning the production to the several sources, we have the following:—

Ounces.

Cobalt proper 24,155,699

Casey township 499,643

South Lorrain 108,199

Gowganda 399,300

Gold mines 55,153

Total 25,217,994

The producing mines numbered 32, as against 35 in 1913.

It has been customary to mention in this Report the mines whose production

amounted to one million ounces or more. The list for 1914 is as follows:—
Ounces.

Nipissing 3,999,863

Mining Corporation of Canada (City of Cobalt and

Cobalt Townsite) 3,079,275

Coniagas 2,459,007

Kerr Lake 1,817,087

Crown Reserve 1,425,320

Seneca-Superior 1,409,766

La Rose 1,398,404

McKinley-Darragh-Savage 1,260,046

Mining Corporation of Canada (Cobalt Lake) .... 1,247,677

O'Brien 1,237,345

The new name on the list is Cobalt Lake, which replaces Buffalo; but the order

varies considerably from that of 1914. Nipissing remains at the head, where it has

been since mining at Cobalt began. Cobalt Townsite and City of Cobalt, now united

under the management of the Mining Corporation of Canada—which company also

operates Cobalt Lake mine—occupy second place, Coniagas being third instead of second

as in 1913.

Five mines produced more than half a million, but less than a million ounces each,

as follows:—
Ounces.

Buffalo 912,350

Cobalt Comet 712,892

Beaver Consolidated 692,095

Penn-Canadian 556,119

Trethewey 543,097

She remaining mines >i<ldins silver in 1914 were as follows in alphabetical order:—
Aladdin Cobalt, Bailey Cobalt, Cart Lake, Chambers-Ferland, Cochrane, Drummond
Fraction. Foster, Hudson Bay, Keeley, Peterson Lake, Right of Way, Temiskaming,
Casey Cobalt, Wettlaufer-Lorrain, Mann, Miller-Lake O'Brien. Of these Keeley and
Wettlaufer-Lorrain are in South Lorrain, Mann and Miller-Lake O'Brien in Gowganda,
and Casey Cobalt in Casey township. The rest are in Cobalt proper.
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Shipments

The development of concentrating and refining processes which has been so marked
a feature in the Cobalt camp has much diminished the quantity of ore shipped out as

such; in fact, including the effect of the refining works at other points in Ontario, it

it may almost be said that so far as refining is concerned, the silver industry has
reached a self-contained position within the limits of the Province. In 1908 the quantltj

of ore shipped out was 21,487 tons; and in that year the first concentrates were pro-

duced and shipped, the consignments amounting to 1,137 tons. Five years later, in

1913, the ore shipments had fallen to 9,861 tons, and the concentrates had risen to

11,016 tons. In 1914 the quantity of ore sold as such was only 5,267 tons, of which
965 tons were purchased by the Nipissing Mining Company and reduced to bullion at

that company's plant, making the ore actually shipped out of the camp 4,302 tons.

This, with the exception of about 1,400 tons, was of high-grade quality, containing on
an average 2,168 ounces of silver per ton.

The concentrates shipped away during the last three years have remained at a

nearly stationary figure; being in 1912 11,214 tons, in 1913 11,016 tons and in 1914

12,152 tons.

On the other hand, the silver sent out as bullion has increased very rapidly since

the first shipments were made in 1910. In that year 980,633 ounces were sent out as

bullion; in 1914 this had grown to 9,742,130 ounces. In part this was the product of

ore bought by the Nipissing Company from other mines, the total shipments of bullion

by that company amounting to 6,335,697 fine ounces. The remainder was produced by
the Nipissing Company from its own ores, both high and low grade, by the Buffalo and
O'Brien mines and the Dominion Reduction Company; a little also from nuggets and
metallics was smelted at the Crown Reserve mine and the sampling works of Messrs.

Campbell and Deyell. Adding to the bullion sent out by the camp itself, the product

of the refining works at Thorold, Deloro and Orillia, a total is obtained of 19,051,677

fine ounces, or 75.5 per cent, of the total production of silver lor the year.

The silver therefore despatched from Cobalt during the year was contained in the

several classes of material as follows:—

Tons. Ounces.

Ore 4,302 6,504,753

Concentrates 12,152 8,915,958

Bullion 9,742,130

Total 25,162,841

Statistics of the yearly and total output of silver from the mines of Cobalt since

their opening in 1904 are given in Table V, which follows:—
Table V.—Silver Production, Cobalt Mines, 1904 to 1914

j •- -

s ,

= =
a, «- •-

Shipments.

Con-
cen-

trates
No. Tons. Tons.

Ore.

oz.

Silver Contents.
A.v'ge3ilvei
Contents

\

Value of Silver Shipments.
per Ton.

Total.

Ore.

oz.

Concen-
trates,

Con
Bullion, Ore, con Ore.

Concen-
trates.

Bullion. Ounces.

t

Value.

f

1904 4 158 206,875

1905 1C 2,141 2,451.356

1906 17 5.335 5.401.766

1907 28 14,788 10.023.S11

1908 30 24,487 1.137 18,022.480
1909 31 27.729 2.:Us 22.436.355
1910 41 27.4:57 6.S4"> 980,633 22,581.714
rill 34 17,278 9.375, 3.132,976 20,318.626
11112 30 10. 719111.214 5.080.127 15,395.504
19 1.

-

! 35
| 9.861JU.016 1 7.524.575 13,668.079

1914

115,395
101,470
082.834

768.228
489.321
915.95832 1,302 12,152 9.742,130 6..'.01 .7:.::

Tl.. .. 144. 238154.687 26. 460, 441* 137.010.8l9 1 47.«

980,638
8,132.976
5,080,127
7.524,675
9.742.180

1.309
1 . 1 1::

1.013

677
738
B09
831

1,178

1,486
1,886
1.511

1.244
1.171

1,030
858

871
770
:::::

III.

1.360,

3.667.
6,155.
8.468,

10,809.

11,360,

10,850,

7.111.

8.81 I

26.460,411 950

1,661

IS, 690
1.017

.",
, 556

1,564

1.877

•'•.•:.

1.6*5,

1.554,

2. 161

'.. 101,

10,028,

19,487.

81,507,

29,681
26.162

856

811

976

111.887
1.360.503
3.667,551

:'. 133.378
B25 r.' . 161.576
181 I.'.. 178.047
791 15,

B69 I 7, 408,99*
,975 16. 553.981
,841 12,

B62 71.711.306 24.413.741 14.925.511 210,660.eBB'lll.OBO.SM
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Silver Mining Companies, 1914

Name of Company oi Owner. Name of Mine. Locality.
P. 0. Address of

Manager, t tc.

Associated GoM Mines of Western Australia
Limited. Tin- . .

Cobalt ( 'obalt

.-out h- Lor rain T; ... .

Cobalt
Cobalt
Cobalt

Chambers-Ferland

Cobalt.
Cobalt.
Cobalt.

Casey Cobalt silver Mining Company,

CobaltChambers-Perland Mining:! tompany. Limited
•city of Cobalt Mining Company, Limited. . .

.

'Cobalt Townsite Mining Company, Limited,

Cobalt.

Cobalt
Cobalt
Cobalt
Cobalt
Co ha It

Cobalt.
Cobalt Townsite Cobalt.

'Cobalt Lake Mining: Company. Limited Cobalt Lake Cobalt.
Haileybury.

Hi nmmond Fraction.

.

Cobalt.
i obalt

Hudson Bay Mines Limited The

Cobalt ( 'ohalt.

llcKinley-Darragh-Sava<re Mines of > obalt,
Limited

McKinley-Darragh-
( ohalt.

MiUerett Silvei Mining: Company, Limited.. Millerett Qowganda
Cobalt

Gowganda.
( ohalt.

O'Brien
Gow pan la

Cobalt

Coball
i loball ,

Cobalt.
Miller Lake-O'Brien .

.

Right-of-Way
Seneca-Superior

Qowganda.
Cobalt.

ii Lake Silver-Cobalt Mining Co..

Right of Way Mines, Limited, The
Cobalt.
Cobalt.

Seneca-Superioi Siivei Mines, Limited
Temiskaming Mining t !ompany. Limited, . .

.

• ej Silver-( loball Mine, Limited

Cobalt

i looall

Lot rain Ton aship .

.

i obalt.

Cobalt.
< 'ohalt

.

Wettlanfei Lorrain Silver Mines, Limited .

.

Non-Producing :

Canadian Gold and Silver Mining Co.,

Wettlaufer-Lorrain ... Silvei < entre.

Coball
Cobalt
Coball

Lumsden ?."> Sparks St., < Mtaua.

Buffalo. X.Y.

Now The Mining < corporation of Canada, Limited.

The By-Products of Cobalt

As is well known, the ores of the Cobalt district in addition to silver, contain

cobalt, nickel and arsenic. From the ore and concentrates treated in the refineries of

Ontario, these substances are recovered in the form of cobalt oxide, nickel oxide and
white arsenic respectively. The first named is produced in sufficient quantity to enable
the refiners to control the world's trade in this article, and the white arsenic product
is an important factor in supplying the American market. The nickel from Cobalt is

of comparatively little significance, in view of the vastly greater production from the
nickel-copper mines of Sudbury.

Nothing is received by the mining companies for the cobalt, nickel and arsenic con-
tained in their ores, except in occasional sales of residues resulting from the refining
of high-grade ore. By far the greater part of all these minerals which come into the
hands of the refiners does so free of charge, when contained in ores bought for their
silver contenl

Statistics are obtainable of the quantities of such materials recovered at the
refineries, but as to the ore and concentrates shipped out of the country, this is impos-
sible owing to no assays being made or required for the sale. It has heretofore been
assumed for statistical purposes that shipments of ore and concentrates from Cobalt
contained on an average 3.20 per cent, cobalt, 1.47 per cent, nickel, and 14.28 per cent,

arsenic, but since so large a proportion of the output is now no longer shipped away,
but is refined on the spot, and so extensive has become the raising and treatment of
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low grade material which contains only a small percentage of subsidiary elements, these

figures have ceased to be applicable. The statistics for 1914 given in the tables con-

tained in this Report show therefore only the quantities of cobalt, nickel and arsenic

actually sold and shipped by the mines or refining works for which a money return was

received. A considerable proportion is now accounted for in this way, but it is

impossible to say with accuracy what that proportion is, or how much the ores as raised

from the mines contained.

The yearly and total production of silver, cobalt, nickel and arsenic from the

ores of Cobalt since the mines were opened is as follows:—

Table VI.—Total Production, Cobalt Mines, 1904 to 1914

Nickel. Cobalt.

Year.

Tons. Value. Tons. Value

Arsenic.

Tons. Value.

Silver.

Ounces. Value.

Total
Value.

1904..
1906..
1906..

1907..
1908..
1909..
1910..
1911...

1912..
1913..

1914..

14

75

160

870

$
3,467

10.00(1

"i.'iii

16!

US
321

739
612 1,224

(a)

766
504
392
429
:;77

90

14,220
13,326

1.533
1,098

852
934
821

28.978(b) 351

19,960
100,000
80,704

104,426
111,118
94.965
54,699

170,891)

314, 381

!

420,386
590. 406 (e

721

549
1.440
2,958
3,672
4.294
4,897

3,806
4,166
3.003
)2,030

903
2,693
15.858

40,104
40,373
61,039
70,709
74,609
80,540
64,146
116,624

206,875
2.451.356
5,401,766
10,023.311
19.437,875
25,897,825
30,645,181
31,507.791
30.243,859
29.liM.975
25,102.841

111,8871

1,360,503
3,667,551
6,155,391
9,133.378
12,461,576
15,478.047
15.953.S47
17.408.935

16,553,981
12,765,461

136,217
1.473,196
3,764,113
6,301,095
9,284,869
12.iil7.580

15. (in:;. 45.")

10,199.346
17.818,082
17.051,839
13,501,469

Total. 3,790 71,165 8.007 2,061.935; 31,547 567,604 210,660,655 111,050.557113,751,261

iii Metallic contents Nickel oxide, (b) Metallic oball oxide. (c)Whitears jeniousacid.

'i B.M.
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l)i\ i (lends

Table VII is a statement showing the dividends paid and declared by silver and

gold mining companies in 1914. These amounted to $7,716,243.27, of which $6,306,243.27

was derived from silver, and $1,410,000 from gold. Cobalt silver mines have, during

the eleven years of their existence, returned to their shareholders in dividends (55,228,-

964.42, and if profits to individual owners and close corporations are added, the total

will approximate $60,000,000.

Of the silver companies comprised in the list, the following have returned in

dividends their entire share capital, some of them several times over:—Buffalo Mines,

Limited; Casey Cobalt Mining Company, Limited; Cobalt Townsite Mining Company.

Limited; Coniagas Mines, Limited; Crown Reserve Mining Company, Limited; Kerr

Lake Mining Company, Limited; McKinley-Darragh-Savage Mines of Cobalt, Limited;

Nipissing Mining Company, Limited; Temiskaming and Hudson Bay Mining Company,

Limited (now Hudson Bay Mines, Limited).

During the year an English company, entitled Mining Corporation of Canada, took

over the City of Cobalt, Cobalt Townsite and Cobalt Lake companies; consequently, future

dividends earned by these mines will be credited to the consolidated company, and nol

to the individual properties.

In 1913 Hollinger Gold Mines, Limited, was the only gold mining company that

paid a dividend. Its practice has been to make a distribution every four weeks, thus

declaring 13 dividend instalments in twelve months. In 1913 and 1914 the four-weekly

payment was made at the rate of 3 per cent., which, since the beginning of 1915, has

been increased to 4 per cent., thus raising the rate for the year to 52 per cent. Porcu-

pine-Crown Mines, Limited, entered the dividend-paying class in 1914. So far, Porcu-

pine companies have returned to their shareholders $2,850,000.

Concentration

Most of the mining companies at Cobalt are now equipped with mills for concen-

trating their low-grade ores, which have assumed a very important place in sustaining

the output of the area. In addition, there are two companies operating works for the

treatment of custom ores. These are the Northern Customs Concentrators, Limited,

and the Dominion Reduction Company, Limited. The plant of the former company
contains SO stamps, that of the latter 40; each has a rated capacity of 200 tons per

day. The Northern Concentrators Company carries the process no further than con-

centration, and returns the concentrates to the mines or ships them on the latter's

account, charging a rate per ton for treatment and guaranteeing the recovery of a

cpecified percentage of silver. The Dominion Reduction Company purchases all ore

outright and reduces it to bullion, making payment either in cash or bullion, according

lo agreement. The low-sjrade ore concentrated and treated last year, and the silver

recovered therefrom, were as follows:—

Tons Ore. Ounces Silver.

At mine plants 635,035 8,915,959

At custom works 138.223 2,245,202

Total 773.258 11,161,161

Silver Smelter-,

The smelting companies that treat the hulk of the ores produced at Cobalt are

those of the Deloro Mining and Reduction Company, Limited, situated at Deloro, in the

county of Hastings; the Coniagas Reduction Company. Limited, at Thorold, and the

Canadian Smelting and Refining Company, Limited, at ttrillia. The works of the last-

named company were consumed by fire early in 1913, bul they have been rebuilt, and

wore again in operation during part of 191 1.
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The Metals Chemical Company, Limited, of Welland, and the Standard Smelting

and Refining Company, Limited, of North Bay, also operate plants for the treatment

of these ores, but principally for the production of cobalt and nickel oxide and white

arsenic.

At the foregoing works 5,780 tons of ore and concentrates were treated during the

year. From this there were recovered 9,273,247 fine ounces of silver, 3,878,822 pounds

of white arsenic, 913,778 pounds of cobalt oxide, and 413,972 pounds of nickel oxide.

In addition, there were obtained 151,500 pounds of cobalt and nickel oxides not

separated. The workmen employed numbered 395, and the wages paid were $292,832.

The actual shipments from the refineries, with value of same, were as follows:—

Silver oz. 9,273,247

Value of silver $4,899,868

White arsenic lbs. 4,059,868

Value of white arsenic $116,624

Cobalt oxide lbs. 643,891

Value of cobalt oxide $518,736

Nickel oxide lbs. 303,752

Value of nickel oxide $27,716

Cobalt and nickel oxides not separated lbs. 113,843

Value of cobalt and nickel oxides not separated .

.

$45,189

The Place and Uses of Silver

In common speech, silver is linked with gold as one of the " precious metals.'* but

this should not be permitted to obscure the fact that, unlike gold, silver is a com-

modity pure and simple, whose price depends upon supply and demand. The general

abandonment of silver as a basis for currency systems has deprived it of any claim

to fixity of value in relation to gold.

Nevertheless, the production of silver has for many years gone on at an increasing

rate. This has been due in large part to the fact that the most important sources of

silver are not primarily ores of that metal, but ores of gold, copper and lead which
i ii-r. a sulfirient proportion of silver to warrant its recovery as a by-product. Cobalt

is one of the few camps where silver is worked for itself, and so far the richness of

its ores has enabled the mines to produce freely, notwithstanding the low prices which

fn the main have prevailed since they were opened.

It is evident that the constant demand for gold, now the basis of the monetary

systems of the world—increasing as it does with the increase in the trade and com-

merc* ol the nations and their determination to be prepared for conflict—and also

the demand for copper and lead to satisfy the requirements of the arts of peace, to

say nothing of the arts of war. tend to produce a very considerable quantity of silver,

irrespective of the necessities of the moment or the prices which may prevail. Hence,
ihere does not appear to be much likelihood of an early reversal of the tendency

which lias brought silver to its present low level of price.

Nor, on the other hand, is there a prospect for an immediate or serious reduction

ii value. The habits of nations do not easily change, and the demand for silver from
India and china is undoubtedly one of the chief stays of the price.

For coinage purposes silver disputes, or rather divides, the field with gold, copper

and nickel. In all countries gold is used for coins of the largest value, silver for those

of medium, and copper or nickel for those of smaller computation. The fact that

the presenl intrinsic value of silver coins is much less than their face or de-

nomination value does not appear to detract from their usefulness, which primarily

depends upon their ability to pass from one person to another without demur. That
a 50-cent Canadian coin, the silver in which is worth at present price only, sa^. 17.34
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cents, or a 25-cent piece worth only 8.67 cents, circulates freely at face value is due

not only to the coins being legal tender, but also to the circumstance that they \\<r<-

first made legal tender at a time when their nominal and real value much more nearly

corresponded than they do now. Use and wont have habituated people to the situation,

and silver "change" for a $5 gold piece is given and accepted without thought,

in many cases doubtless without knowledge, that if the silver and gold were both

melted the latter would sell for $5, while the former would bring only (1.734. Even

if silver were to sink to a point much below its present price, it is unlikely that the

general acceptance of our silver coins would be seriously affected. If in the future it

should become necessary to lessen the gap between the real and face value of silver

coins, which could be done by lowering the denomination or increasing the weight, the

many advantages of silver for coinage purposes would in all probability retain it in use.

It may be observed that it is the government which coins the silver, and stamps it with

its nominal value, that profits by the difference, and not at all the miner of the silver,

who sells to the mint for the same price as to any other buyer. That these profits

are considerable may be deduced from the fact that in Great Britain the .ate of

seignorage rose from 9.09 per cent, in 1870, when the average price per standard ounce

of silver (925 fine) was 60 x/4d, to 135.29 per cent, in 1913, when the price paid by the

Mint had fallen to 28 l-16d. In fact, the gross profit on the coinage of silver by the

British Mint of late years has been very great. In 1910 it amounted to £1,582,858, in

1912 to £1,U2,538, and in 1913 to £762,964. The corresponding profit at the Ottawa

Mint in 1913 was $626,926. Silver coins of a value of £1,934,404 were issued by t li«-

London Mint in 1913, and of a value of $1,175,000 by the Canadian Mint in the same

year. The estimated face value of Canadian silver coin in circulation in Canada on 31st

December, 1913, was $17,901,031. During that year, it may be noted, foreign silver

(mainly of the United States) to the extent of $2,034,937 was deported by the Finance

Department. The advantages possessed by silver as a circulating medium are thus

supplemented by the financial benefit which governments all the world over derive

from its coinage, and it may therefore readily be assumed that this use will afford a

permanent outlet for the metal.

Another unfailing employment of silver, and one which is steadily increasing. Is

in the arts and manufactures. Solid silver plate, for instance, is not now the mark of

luxury, or so far removed from the reach of people of moderate means as it used to be,

and in proportion to the decrease in price of an article so generally desired as silver,

is likely to be the increase in its use for purposes of this kind.

Effects of the War

The normal operations of the law of supply and demand were rudely interrupted

in 1914. A few days' anxious suspense over the darkening skies in the Balkans was

abruptly ended by the thunder blasts and lightning strokes of war. All Europe rushed

to arms, and closed in the most desperate and sanguinary conflict of history. With

the great nations of Europe pouring out their blood and treasure, on the one side for

conquest and on the other for liberty and honour, the vocations of peace have been

thrust aside. There was demand which could not be satisfied, and supply which could

not get to market. Steel, lead and copper were of more Importance than silver: gold

was more important than all.

During the first half of the year, the course of silver prices showed nothing note-

worthy. The tendency at the beginning was downward, owing to the liquidation by a

strong syndicate of the heavy stocks taken over in London on the failure of the

Indian Specie Bank in 1913. January prices for fine silver in New York averaged

57. .".72 cents. The liquidation operation completed, prices rose, and in April reach !

58.519 cents. The balance of trade in India going against that country, silver fell to

4 The statutory weight of a Canadian 50-cent piece is 180 grains, of bhlrty-

fortieths or 925 fineness. There are therefore 166.5 grains of pure silver in the

which at 50 cents per ounce (Troy) is worth 17.34375 cents. Other silver ...ins are i" !""

portion.
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58.175 cents in May, to 56.471 cents in June, and to 54.678 cents in July. On 4th

August Great Britain declared war on Germany. Silver became practically uunsaleable,

and the London market was closed from 4th to 7th August. When it was reopened, a

fixed quotation of 25d. (per standard ounce) was made, and spot transactions only

were authorized. The difficulty of making sales of Canadian or American silver in

London was great, and the cost of freight and war insurance added to the usual charges

made the price in New York at one time 6% cents per ounce lower than the London

figure. Prices continued to go down month by month until December; the August

value in New York being 54.344 cents; September, 53.290 cents; October, 50.654 cents,

and November 49.082 cents. In December there was a slight reaction to 49.375 cents.

The difficulties of marketing in London have now been largely overcome, and the

obstacles in the shape of German raiders which impeded exports to India and China

have also disappeared. The chaotic condition of Mexico cut down materially the pro-

duction of silver in that country, and although there was an increase in the United

States output of about a million ounces, the profound disturbances introduced into

trade and commerce the world over have greatly lessened demand and prevented any

material improvement in price. The total imports of silver into Great Britain amounted

to £10,700,000 in 1914 as against £13,691,921 in 1913, and £15,517,727 in 1912. Exports

in 1914 were about £10,600,000, compared with £16,923,537 in 1913 and £18,333,019 in

1912. The silver exported to India in 1914 amounted in value to £5,700,000, and to

China £49,650 only, as against £9,820,784 in 1913 and £12,390,704 in 1912 to India, and

£851,450 and £1,909,950 to China.

At Cobalt the opening of hostilities was followed by a short period of indecision.

Owing to inability to market silver some of the mines closed down entirely; but as

soon as sales again became possible, practically all the companies resumed operations.

Some of them, however, confined themselves to mining ore, discontinuing all exploratory

work; others, whose finances enabled them to do so, lessened production and extended

development; others, again, continued to break down ore, but left it in the mine.

On the whole, the actual output was not interfered with so much as at one time seemed
possible.

Profits were materially lowered, for while the net returns per ounce from
silver went down, the cost of foodstuffs, fodder and certain mine supplies went up.

Cyanide of potassium, largely made in Germany, threatened to disappear from the

market. However, the British government arranged with a firm in Scotland to greatly

increase its output, and a supply of this essential article was thus ensured to gold and
siiver miners in Canada and throughout the Empire generally, though at an advance
in cost of about 25 per cent. There was also a shortage in pebbles for grinding ore,

but this was to some extent overcome by obtaining a supply from Newfoundland instead

of from Denmark and France, as formerly. Zinc dust, used in precipitating gold and
silver from the cyanide solutions, which previous to the war came mainly from Belgium
and Germany, rose in price when these supplies were cut off. It is now being obtained
froin the United States at a cost of 11 cents per pound at Cobalt, instead of 6% cents

as formerly. There was a reduction in the number of men employed at the mines, due
to the restriction of operations, but it is to be recorded to the credit of the mining
companies thai the rate of wages was fully maintained.

Tin' nut look for the coming year is uncertain, the prospect remaining clouded by
the war. 1 ntil the existing menace to peace and civilization is removed, all industries
must continue to suffer, mining among them.

Cobalt

There was produced in the silver refineries of the Province a total of 913,778
pounds of inbait oxide lasl year. Until »h- outbreak of the war. trade was good with
England and the continent of Europe. Hostilities closed the continental markets, and
as the requirements of America are comparatively small, there is little prospect of

demand reviving on a large scale until the arts of peace once more come into their
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own. Of the quantity produced, the refiners shipped 643,891 pounds, and are now
accumulating stocks, partly as oxide and partly in the form of residues. Unseparated

cobalt and nickel oxides were produced to the extent of 151,500 pounds, of which

113,843 pounds were marketed for $45,189. The shipments from Cobalt Included

smelter residues and ore, the cobalt contents of which were paid for, equal to 97 tons

of metal, the money returns being $27,743.

I'nder the provisions of the Metal Refining Bounty Act a bounty of six cents per

pound of metallic cobalt is paid on cobalt oxide produced in the Province. It is

stipulated in the Act that the maximum sum payable as bounty in any one year shall

be -SO,000, and that if more cobalt oxide is produced than can be paid for out of the

amount named at six cents per pound, the rate of bounty shall be proportionately

reduced. Under similar conditions a bounty of six cents per pound is likewise pay-

able on refined nickel or refined nickel oxide produced in Ontario. The bounty expires

10th April, 1917.

There were paid to refiners of oxides produced in the Province last year the sums

shown in the following table:—

Company.

Cobalt. Nickel. Bounty.

Oxide Oxide
produe'd Metallic produe'd Metallic /< |..i«

and contents. and contents.

ship]),'. I. shipped.

Nickel.

Total
Bounty.

Deloro Mining & Reduction Co.

Coniagas Reduction Co

lbs. lbs. lbs. lbs. $ c. $ c.

325,792 226,079.9 136,016 o2.:>(i7 13.564 79 :;.7-")4 (12

302,900197,854 162, 152 1 108, 771 11..S7124 6,526 26
Metals Chemical Co 31,413 21,812 1,308 72

* c
17,318 SI

18,397 50

1,308 71'

Total 660,105 445,746 298,168 171,33826,744 7510,280 2n:;7.u2:> 03

Hitherto the chief use of cobalt has been in the form of oxide for the production

of cobalt blue, and in the manufacture of porcelain, enamelled ware, etc. It seems

likely that considerable employment will be found for the metal itself in the making

of alloys, notably of steel, and also as a substitute for nickel in the plating of metallic

objects. Experimenters affirm that for the latter purpose it possesses several

advantages: (1) a lighter coating will suffice, (2) better adhesion to the plated sur-

face, (3) more attractive colour, (4) a shorter time is required for the plating process.

It is contended that by reason of its superiority in these respects cobalt will, not-

withstanding its higher price, prove a strong competitor to nickel.

Why not a Cobalt Coin ?

It may be permissible to point out that a still further avenue is open for the

employment of cobalt. The 5-cent piece is the least desirable of our Canadian silver

coins, mainly because of its smallness in size and the consequent difficulty in handling

it, and especially of distinguishing it from the 10-cent piece without ocular examination.

Why should it not be replaced by a coin made of pure cobalt, intermediate in size

between the 10-cent piece and the 25-cent piece? Such a coin would have many
advantages. It would be readily distinguishable from all other coins. It would he

attractive in colour, pure cobalt being similar in appearance to pure nickel, hut <

what more silvery, and tarnishing slowly, if at all. Being very hard, it would be

difficult to counterfeit. Lastly, the chief source of cobalt being for the present in

Canada, a cobalt coin would be distinctively Canadian, and its introduction Would

strike a chord to which the national consciousness would readily respond. The coin

could he called a "cobalt," just as the U. S. 5-cenl pied of copper-nickel alloy is <

a "nickel." By comparison, however, a pure cobalt coin would he greatlj superior

in appearance and every other respect to the so-called " nickel," which contains ouly

25 per cent, of that metal.
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Nickel

There was raised from nickel-copper mines a total of 1,000,364 tons of ore last

year, the output of the several companies being as follows:—Canadian Copper Com-

pany. 644,308 tons; Mond Nickel Company, 348,074 tons, and Alexo Mining Company,

7,982 tons. The ore smelted amounted to 947,053 tons, the product of which was

46,396 tons of Bessemer matte, containing 22,759 tons of nickel and 14,448 tons of

copper. The value of the nickel contents of the matte is returned by the mining com-

panies as $5,109,088, and of the copper as $2,080,034. In 1913 the quantity of nickel in

matte product was 24,838 tons, the decrease in 1914 as compared with 1913" being

therefore 2,079 tons. On the other hand, the copper contents rose from 12,938 tons in

1913 to 14,448 tons in 1914, an increase of 1,510 tons. The explanation is no doubt

found in the fact that a much larger proportion of the matte product was turned out

by the Mond Nickel Company in 1914 than in 1913, the latter company's ore containing

a higher percentage of copper than those of the Canadian Copper Company. The Mond
Company were enabled to increase their production because of the much larger

capacity of their new works at Coniston, as compared with their old plant at Victoria

Mines.

None of the matte produced at the Sudbury smelters is refined in Canada, the

output of the Copper Company going to New Jersey, and of the Mond Company to

Wales for further treatment and separation of the metals. It may here be said that

by no means the whole nickel and copper contents of the mattes are in the refining

processes produced as fine metal. In the case of the Canadian Copper Company a con-

siderable quantity of Monel metal, which is a mixture or alloy of nickel and copper

with a little iron, in practically the same proportions as those in which these metals

occur in the matte, is extracted without separation of the metals; while the copper

contents of the Mond Company are recovered in the form of copper sulphate, largely

used as a fungicide or insecticide in the vineyards of France and the south of Europe.

On war being declared, the Canadian Copper Company greatly reduced their

operations, closing all but two of their six furnaces, while the Mond Company's works
remained in full blast. Before the close of the year, the former company blew in two

more furnaces, and about the beginning of 1915 were once more working at maximum
capacity. Since then they have begun the construction of a seventh furnace, designed

to be much larger than any one in their present plant.

In 1912 and 1913 the Canadian Copper Company undertook and practically carried

to completion extensive developments at their Frood, or No. 3 mine, which contains a

very lage body of somewhat low-grade ore. Shafts were sunk, the mine was opened
up, machinery installed, and a new town built to accommodate the company's officers

and workmen and a total population of 1.200 people. All preparation was made for a large

daily output of ore. Diamond drills were meantime at work on the Creighton mine,

and it was found that unexpectedly large reserves of ore existed there at depth. The
ore of the Creighton mine being much richer than that of the Frood, operations at the

latter were suspended, and now the bulk of the material treated by the company comes,

as before, from the Creighton. Last year this mine supplied 455,817 tons of the total

ore raised, 58,689 tons coming from Crean Hill, 42,114 from No. 2, and 87,688 from
No. 3, or Frood.

The Mond ores were derived from eight distinct sources, namely, Garson Mine, 177,379

tons; Kirkwood, 32,760; Victoria No. 1, 59,942; North Star, 18,763; Worthington mine,

37,047; Worthington No. 2, 5,471; Levack, 16,712, and from the Alexo mine, 7,526 tons;

total, 355,600 tons. The last-named property is situated in Dundonald township, a

short distance from Porquis Junction on the Timiskaming and Northern Ontario
railway. The workings of this mine have shown the deposit to be more important
than was at first apparent. They extend now to a practically uniform depth of about
sii foot and a length of 500 feet, which represents the depth and length of the ore body,

in so far as it has been proved by mining. Diamond drilling is said to have shown
an additional length of at least 500 feet. The ore mined has a width of 4 to 30 feet.
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In the massive portions it contains about eight per cent, nickel; the disseminated ore

carries about four per cent. The copper contents are five to six-tenths of one per cent.

During the eight months' operations in 1914 the metallic contents of the total ore

shipped represented 22 tons of copper and over 330 tons of nickel. The ore is a

pyrrhotite, much resembling the Sudbury ores, and makes an admirable mixture in

the smelter with the Mond Company's ores.

There is more or less nickel in the ores of the Cobalt silver mines, but only one

ton in all the shipments from the camp in 1914 brought any monetary return. This

was contained in a consignment of residues, and the amount received was $91.

A new alloy of iron and nickel, containing about 36 per cent, of the latter, has

been invented by Dr. Charles Ed. Guillaume, who was awarded the gold medal of the

Franklin Institute, Philadelphia, for his invention. The alloy is called " invar " and

possesses an extremely low co-efficient of expansion on subjection to heat—about one

tenth that of iron. This quality renders it valuable for delicate mechanism, instruments

of precision, standards of length, etc.

Reference has been made to a possible use of cobalt for coinage purposes. It may
not be out of place to call attention to the extensive and increasing use of nickel for

coins of small value in many of the leading nations of the world. Up to the end of

1912, there had been issued a total of 909,167,567 coins of pure nickel, and of 25 per

cent, nickel-bronze coins no less a number than 4,543,799,571. Of the countries using

pure nickel alone, Austria-Hungary, France and Turkey issued 714,251,013 pieces.

Germany, Italy and Switzerland, which use both nickel and the 25 per cent, alloy, issued

of the former 151,615,264 coins. In Austria-Hungary nickel unalloyed has been coined

and issued regularly since 1892. In France the pure metal was adopted, for 25 centimes

only, in 1903, and a new law, passed on the 4th of August, 1913, provides for the with-

drawal of all these coins and of the present bronze currency, gradually replacing them

with 25-centime, 10-centime and 5-centime pieces amounting in number to 820,000,000.

For the requisite metal the French government is said to have secured a contract with

a French nickel company at a price of 3.50 francs per kilo (£141 per ton, or, say, 30.59

cents per pound), the 1913 price in the London market being £171 per ton (say, 36.65

cents per pound).' Besides the countries already mentioned, the following have a

nickel or nickel-bronze currency: United States, Belgium, Japan, Brazil, Greece,

Argentina. Mexico, Bulgaria, Roumania, Holland, Persia, Portugal, Servia, also

many other smaller nations and dependencies. By far the greater proportion of the

nickel and nickel-bronze coins are of small value, ranging in value from a penny to

three and one-third pence. These values are arbitrarily assigned, since the 20-centavos

piece of Argentina, which is the nickel-bronze coin of the highest currency value,

namely, ten pence, weighs 62 grains, while the half-cent of East Africa, which possesses

the lowest value—8 one-hundredths of a penny—weighs nearly half as much, or 30

grains. The weight of an English silver threepenny bit is 21.82 grains, and of a pure

nickel coin equal in value 18.375 grains. The cost of the metal per million pieces of

the former is £200.5, and of the latter £113.3.

Copper

The production in 1914 was 14.453 tons, of which 14,448 tons came from the

Sudbury nickel-copper mines. Four tons were contained in a shipment of ore from

the McKinnon mine, near Dane station on the T. & N. O. railway, and one ton was

recovered from the ores concentrated from the Cobalt Comet mine. As 94 7,053 tons

of ore were smelted at the Sudbury works, the 14,448 tons of copper contained in the

resulting matte represent a recovery of 1.52 per cent, of the original copper contents

of the ore. There is undoubtedly some loss of copper during treatment by leaching on

the roast heaps, in the furnace slag, etc.

5 44th Ann. Rep., Deputy Master and Controller of the Mint, 1913, pp. 90, 91.
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The development of the nickel-copper mining industry during the past five years

Is shown in the following table:—

Table No. VIII.—Nickel=Copper Mining, 1910 to 1914.

Schedule. l!»lu

( Ire raised tuns 652,392
Ore smelted " 628,947
Bessemer matte prod need •' 35,033
Nickel contents '' 18,636
Copper contents " 9,630
Value of Nickel $ 4,005,961
Value of Copper $ 1.374,103
Wages paid $

,

1,698,184
Men employed No. 2,156

1911

612.

610.

32.

17,

8,

3,664,

1,281,

1.830.

511

788
607
049
966
474 4.

118 1

526 2.

439

1912

737.656
725,065!
41.925
22.421
11.116

722,040
581,062!

357,8891
2.N50

1913

784,

823,

47.

24.

12,

5,237,

1,839.
3,291.

3,

697 1

403
150

838
938
477 5

438 2

956 3

512

1914

000,364
947.053
46,398
22.759
14.448

108,997
,080,034

,131,520
3.464

The nickel minim: concerns carrying on active work are :

—

Nickel-Copper Mining Companies, 1914

Name of Company, Name of Mine. Location.
P.O. Address of

Manager, etc

Canadian Copper Company

Mond Nickel Company, Limited

Creighton,Creau Hill.Xo.2, etc. Sudbury.

Victoria, Garson, etc ''

K. F. I'lillen Uexo Dnndonald Tp.

Copper Cliff

( uliisloll

Porquis June.

Iron Ore

Three iron mines produced ore last year to the extent of 275,956 tons. The total

shipments were L'ln,n.-,7 tons, including concentrates. The producing mines were the

Helen ami Magpie, owned by the Algoma Steel Corporation, and Moose Mountain. Con-
sul rates were shipped bj the Canada Iron Mines from stock piles at the company's
plant, Trenton. Briquettes from the concentrating works at Moose Mountain and
roasted ore from Magpie were also marketed.

Experimental work of much interest has for some time been in progress at the
Magpie mine in the endeavour to obtain a suitable product from the siderite ore of

which the deposit is composed. The roasting plant by which the sulphur and carbonic
on!, nis are eliminated or greatly reduced has been described in previous reports

"' the Bureau.' The product is said to be entirely satisfactory for blast furnace use,

the following analysis being furnished by the company :— Iron, 50.00: phosphorus, .012;

silica, 7.24; manganese, 2.85; alumina, .60; lime, 8.34; magnesia, 8.05; sulphur, .20.

It is not claimed that commercial siutiss lias yet been achieved. There are large
deposits of sideritic ore in northern Ontario which would become of importance if it

were possible to make use of them.

Pari of the Moose Mountain output consisted of cobbed ore and part of briquettes
from the magnetic concentrator. The briquettes were shipped to Cleveland, and were
smelted in the Republic trbn and Steel Company's blast furnaces. Mr. Fred. A. Jordan,
the superintendent or Moose Mountain mine, reports that the briquettes have been
received vers favourably, and that the market for them is much in excess of the tonnage
thai ih- companj will be aide to supply for some time. Mr. Jordan gives the

xxil Report, Pari i n 107. jcxiil Report, Part I. r>n. 124. 125.
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following analyses: (1) of the briquettes, (2) of the by-product dust from which they

were made, and (3) of ore from No. 2 deposit which it is proposed to use for briqu

in 1915:

—

(1) (2) (3)

Iron 63.12 p.c. 46.25 p.c. 34.40 p.c.

Phosphorus 036 .105 .052

Silica 6.52 20.48 49.40

Manganese .05 .12 .11

Alumina 1.00 5.65 .26

Lime 1.5 5.58 1.05

Magnesia 1.53 4.56 1.52

Sulphur 012 .06 .04

Following is a list of the iron mining companies at work in 1914:—

Iron Mininjr Companies, 1914

Name of Company.

Producing Companies :

—

Algoma Steel Corporation, Limited '

Canada Iron Mines, Limited j

Moose Mountain, Limited

Name of Mine. Locality. P. O. Address of
\f-,.,-..'o r e tc.

Helen Michipicoten .... Helen Mine.
Maspie ", Michipicoten .... Magpie Mine.

BeSner' .V.W.V.V )
Hastin?s county.

|

Trenton.

Moose Mountain Sudbury dist. . . . Sellwood.

Mines not operating <lurinj; v.ni. Shipments made from stock pile.

Pig Iron and Steel

The quantity of pig iron made in the blast furnaces of the Province last year was

556,112 tons, having a value of $7,041,079, as compared with 648,899 tons, worth

(8,719,892 in 1913—a reduction of 92,787 tons, or 14.2 per cent, in quantity, and of

$1,678,813, or 19.2 per cent, in value. There were smelted 752,560 tons of foreign and

163,779 tons of Ontario ore, and 17,111 tons of scale and mill cinder. The number of

employees in blast furnaces only was 533.

Business in the making of pig iron and steel was not in a prosperous condition

last year. Even before the outbreak of the war there was a good deal of slackness,

but after hostilities began consumption fell off to such an extent that scarcely any of

the furnaces were operating at more than 50 per cent, of their capacity. Charcoal iron,

- used largely for car wheels and castings for railway equipment, shared in the

prevailing depression, very few orders having been placed by railway companies for

material during the eighteen months previous to the end of 1914. The same cause
1

operated to lessen the demand for steel rails, the production of which was reduced to

40 per cent, of the normal output at the close of the year. Stocks of pig iron and steel

at 31st December were very low, and should there be a good harvest in 1915 the revival

of demand would be immediately followed by the resumption of blast furnace operations.

The following figures summarize the course of the pig iron and steel-making in-

dustry during the last five years:—
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Table IX.—Production Iron and Steel, 1910 to 1914

Schedule. 1910

Ontario ore smelted tons
Foreign ore smelted "
Limestone for flux '

'

coke : : :

Charcoal bush
Pig iron tons
Value of pig iron $
Steel ....•••• tons

Value of steel $

143,284
678,890
248,750
471,493

1,133,419
447,351

0,975,418
331,321

7,855,407

1911

67,631
848,814
275,628
577,388

1,666,897
526,610

7,716,314
361,581

9,505,013

1912 1913

71,589
062,071 1

305,509
660,248
886,748 2
589,593'

054,369 8

457,817
071,33911

1914

132,708
,095,561
351,741
706,852
,206,191
648,899
,719,892 7

64S.948
,230,109 7

163,779
752,560
252,258
590,902
920,045
556,112
,041,079
479.:-!20

,786,303

The quantity of charcoal iron made was 9,380 tons, valued at $153,931.

pig iron product, 356,569 tons were used in making steel.

The following companies were producers of pig iron in 1914:—

Of the total

Makers of Pig Iron, 1914

Name of Company. No. of

Furnaces.
Fuel
used.

Location.

Canadian Furnace Co 1

3

2

\

Coke ....

Charcoal .

.

Port Colborne.
Algoma Steel Corporation

Construction Materials

Construction materials comprise brick, stone, lime and cement, also sand and
gravel. Every one of these products fell off in quantity and value.

Brick and Tile

Common brick decreased in number by 114,408 M, and in value by $1,116,145; the

price per M, too, which was $8.20 in 1912 and $8.44 in 1913, dropped to $7.97 in 1914.

All other kinds of brick were lower in production. This was true of the entire range

of clay products, including pottery, drain tile and sewer pipe. The output of the clay-

vrorking industry in 1914 was 26 per cent, less in value than in 1913, the comparison
being as follows:—

1913. 1914.

Brick, Common $3,452,352 $2,336,207

Brick, Pressed ] 919,741 656,944

Brick, Paving, Fancy, etc 243,119 237,440

Pottery 52,875 25,720

Drain tile 292,767 277,530

Sewer pipe 600,297 571,756

Total $5,561,151 $4,105,597

These figures reflect the decreased activity in the building trade which was so

marked a feature of the season of 1914. Building operations in Toronto and other cities

and towns, brisk during the previous two or three years, came to a virtual standstill,

and the prospects for an early revival are more than doubtful.
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Statistics were collected showing the kinds of raw material used in the manu-
facture of brick. The figures are as follows:—

No. of Brick. Value.

M. $

Clay 209,247 1,678,924

Shale 42,098 349,411

Sand-lime 43,026 307,632

Cement 29 240

Total 294,400 2,336,207

The number of workmen employed in the brick and tile yards of the Province was

2,523, to whom were paid wages amounting to $978,498.

As regards the fuel used in firing the kilns, there was a decided variety. Wood
alone was used in 61 kilns, coal in 14, natural gas in 15; 48 used wood and coal, 5

used coal, wood and coke, 6 coal and coke, 1 coke only, 1 coal and gas. One firm used

producer gas made from coal. In making sand-lime brick the fuel, which in this case is

generally coal, is employed in producing steam for direct application to the bricks. There

were consumed in the kilns 65,079 cords of wood, 67,226 tons -of coal and coke, and

140,835 M cubic feet of natural gas, having a total value of $576,334. The season for

brick and tile making is in the great majority of cases a comparatively short one, the

average run in 1914 being 125 days. Some of the larger brickyards on the outskirts of

Toronto, however, operated practically the year round.

Following is a list of the brick and tile manufacturers reporting to the Bureau, also

of the firms making pottery:—

List of Brick and Tile-makinj* Plants

Name. Address. Manufacture.

Allen, Solomon Brantford Brick and Tile.
Alsip, George Fort William Brick and Tile.
Alvinston Brick & Tile Co., Limited . . Alvinston Brick and Tile.
Armstrong, Geo. H Brigden Hollow Blocks and Tile.
Ashbridge F.rick Co Toronto Brick.
Baeckler, YV illiam Chesley Brick.
Baird & Soi ., H. C Parkhill Brick and Tile.

Baker, Geo. E Arnprior Brick and Tile.
Baker Bros Casselman Brick and Tile.

Barnhardt, W. H Stratford Brick and Tile.

Bartonville Pressed Brick Co.. Ltd. . Bartonville Pressed Brick.
Baylis, John Mount Dennis Brick.
Beamsville Brick & Terra Cotta Co. .Beamsville Pressed Brick and Tile.

Bell, David Drew Brick and Tile.

Bell Bros Paisley Brick and Tile.
Bell Bros. & Co Toronto Brick.

fBelleville Pottery Co Belleville Pottery.
Berlin Brick Co Berlin Brick and Tile.
Blake, Elias D Elginfield Brick and Tile.
Bogart Bros Southwold Tile.

Bond & Bird Woodstock Brick.
Boone, Geo. H Thornbury Brick.
Brampton Pressed Brick Co., Ltd Brampton Pressed Brick.
Brandon Pressed Brick & Tile Co. of

Milton, Limited Milton Pressed Brick.
Brantford Brick Co., Limited Brantford Brick.

Britncll & Washington West Toronto Brick.
Broadwell, Benj KiDgsville Brick and Tile.

Brown, J. W Vienna Brick and Tile.
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List of Brick and Tile=Making Plants.—Continued.

Name. Address. Manufacture.

Brown Bros. Brick Co West Toronto Brick.

Brownscombe & Sons, H Cargill Brick and Tile.

Bushell, Wm Toronto Brick.

Butwell Brick Co Toronto Brick.

Cabana, Jr., Oliver St. Joseph Brick and Tile.

Cairo Brick Co Cairo Brick and Tile.

Card, N. B Harrisburg Brick and Tile.

Canadian Pressed Brick Co., Limited . Hamilton Pressed Brick.

Cawrse, J. W London Brick.

Clark, Walter Sarnia Brick.

Clemens, Moses Thamesville Brick and Tile.

Collins, John NVest Toronto Brick.

( onway F. P. Stratford Brick and Tile.

Cooper,
'W. H Hamilton Brick.

Cornhill & Son. James Chatham Brick.

Cranston & Son, J Hamilton Pottery.

tCrawford Bros Hamilton Brick.

Credit Forks Brick & Tile Co Toronto Brick and Tile.

Crowhurst, W. J Por t Hope Brick.

Cumberland, J. M Listowel Tile.

( 'urtis Bros Peterboro' Brick and Tile.

: Davenport, B. F Orwell Brick and Tile.

; Davis & Son, John Toronto Pottery.

Deller & Sons, Geo Norwich Brick and Tile.

Deller Bros Thorndale Tile.

v Dodge, Geo Kerrwood Tile.

Dominion Brick k Tile Company,
Limited Breslau Brick.

Dominion Sewer Pipe Co., Limited. .Waterdown Station ...Brick.

Don Valley Brick Works Todmorden Common Brick, Pressed
and Fancy Brick, Terra
CVtta, etc.

f Dryden Timber & Power Co., Limited . Dryden Brick.

Dublin Brick & Tile Works Dublin Brick and Tile.

tDunlop & Schmidt Pembroke Brick.

Dungey Bros Sebringville Brick and Tile.

Elliott, William Glenannan Brick and Tile.

ESmard, Treffle Embrun Brick.
IFarah, K New Liskeard Brick.

Foley Consolidated Brick & Tile Co.,

The F. J West Toronto Brick and Tile.
Fort William Brick & Tile Co Fort William Brick and Tile.

p Pottery Co Hamilton Pottery.
Fox, G. J Dresden Brick.
Frank, E. I) Strathroy Brick.
Phaser, Chaa Blyth Brick and Tile.
Freek, William Barrie Brick.
Frid Brick Co., Geo Hamilton Brick.
Frid Bros Hamilton Brick.
Frost, Geo. H Toronto Brick.
Fuller, Geo Dracon Brick and Tile.
Gardiner, William Blenheim Tile.
Govenlock, J. M Winthrop Brick and Tile.
Gowanlock, J West Fort William . . . Brick.
Halleybury Brick & Tile Co., Limited.Haileybury Brick and Tile.
Haist. Jos CreditOD Brick and Tile.
Hallett, II Comber Prick and Ti'.o.

*Hallman, J. B Hanover Brick.
(•Haltor Brick Co., Limited Esquesing Tp Pressed Brick.
Hamilton Pressed Brick Co., Limited . .Hamilton Pressed Brick.
Hamley, R. H Bowmanville Brick and Tile.
Hancock, William Hamilton Brick.

vHicks, David She'hurne Tile.
Hill & Sons, James S Madoc Brick.
Hill Bros Esses Brick and Tile.
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List of Brick and Tile-Making Plants. Continued.

Name. Address. Manufacture.

Hinde Bros West Toronto Brick.
Hiscock & Sons Cobourg Brick.
Hitch, John Ridgetown Brick and Tile.
Hohl, Geo Lisbon Brick and Tile.
Holton Bros Drew Brick.
Howlett, Fred Petrolia Brick and Tile.
Humberstone, Thos. Allan Newton Brook Pottery.
Irwin, J Norwich Brick and Tile.
*James. Wm Blackwell Brick.
I'Janes, H Delaware Brick and Tile.

Jervis & Sou, John Dorchester Station ...Brick and Tile.
Johnson, James Pembroke Brick.
Kaar, John Brownsville Tile.

Kerr, Fred Crediton Hast Brick and Tile!
Kingston Brick & Tile Works Kingston Brick and Tile.
Koebel, Joseph Z St. Clement's Brick and Tile.
Kruse Bros Egmondville Brick and Tile.
Kuhn, Henry J Crediton Bast Tile.
Lainson Bros West Toronto Brick.
Lang Bros Merrickville Brick.
tLaunders, Thos Fruitland Brick.
Leamington Brick & Tile Co., Ltd. . .Leamington Brick and Tile.

tLeatherdale, R. W Dresden Tile.

Lethbridge, W. W Steelton Brick.
*Lichty, J. B Wellesley Brick.
Light, William Aylmer Brick and Tile.

Lindsay, Stephen Tupperville Tile.

vLines, J. C Earlscourt Brick.
Lingham, W. T Belleville Brick

.

Logan, John Toronto Brick.
London Pressed Brick Co London Pressed Brick.
Lowes, Gordon Kent Centre Brick and Tile.

Maekay Bros Dutton Prick and Tile.
Markus, William, Limited Pembroke Brick.
Marshall. W. W Hamilton Brick.
Martin, David Thamesville Brick and Tile.

Mason, Charles Toronto Brick.
*Ma\vhinn< y, Robt Lovat Brick.
Maxti d Bros Mount. Dennis Brick.
M< aford Brick Co., Limited Meaford Brick.

:.Merkley Bros Casselman Brick.

Maloney, John Humber Bay Brick.
Middleton, ("has Wyoming Brick.

Miller, A. E. & Co Hamilton Brick.

1 Mills, Geo. E Mount Dennis Brick.
Milton Pressed Brick & Sewer Pipe

( 'o., Limited Milton Pressed Brick.
:.Miner, J. T Kingsville Brick and Tile.

• M'ody, G. W Highgate Brick and Tile.

*Montoux Bros Topping Prick.

; Mnrley, Walker Toronto Brick.

Morley & Ashbridge Toronto Brick.

Mullinex, W. C Hepworth Brick.
Munro, D. w Carp Brick and Tile.

*Mnrray, Timothy Gad's Hill Brick.

fMcCormick Bros Kingscourt Brick and Tile.

tMcCracken Corporation, Limited. . . . Windsor Brick and Tile.

MoCredie, W Lyons Prick and Tile.

* McDonald & Reasbeck Plantagenet Brick.

McGibbon, Dugald Shedden Prick and Tile

McGrenere Brick & Tile Co London Prick and Tile

McLean Pros Prigden Tile

.\IcLou tThlin. John London Prick.

Xapanee Prick & Tile Co., Limited. . Napanee Brick.
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List of Brick and Tile-Makintr Plants.—Continued.

Name. Address. Manufacture.

National Fire Proofing Co. of Canada,

Limit' d Waterdown Terra Cotta, Hollow Tile,

T ire-proofing.

Nayler & Son, J. W Trenton Brick.

Neal Walter Gananoque Brick.

New ' Edward Hamilton Brick.

Nagara Tile & Brick Co Niagara Falls Brick and Tile.

fNorton, Alsey Bolton Brick and Tile.

Norton' T. W West Toronto Brick.

Oakville Pressed Brick Co Oakville Brick and Tile.

Odell & Sons, Wm Ingersoll Brick and Tile.

Ollmann Bros Hamilton Brick.

Ontario National Brick Co., Limited. Cooksville Shale Brick.

Ontario Paving Brick Co., Limited. . West Toronto Paving Bricks and Blocks.

O'Reilly, T. E Ottawa Brick.

tOtt Brick & Tile Co., Limited Berlin Brick.

Ottawa Brick Manufacturing Co.,

Limited Ottawa Brick.

Owen Sound Brick Co., Limited Owen Sound Brick.

Paisley & Chisholm Kingston Brick.

Parks, H. W Dresden Tile.

Paxton & Bray St. Catharines Brick.

Pears & Son, James Toronto Brick.

Pears, William West Toronto Brick.

Peerless Brick & Tile Co., Limited. . Ottawa Brick.

Pembroke Brick Co., The Pembroke Brick.

Petty Chas Cherrywood Brick and Tile.

Phillips, Thos St. Helen's Tile.

Phinn, Geo. E Elginfield Brick and Tile.

Piggot't, Geo., & Co Toronto Brick.

Pilon A Cast-.elman Brick.

tPiper' Murphy & Walsh West Fort William
. . . Brick.

Ponsford, A. E St. Thomas Brick and Tile.

Port Credit Brick Co., Limited Port Credit Common Brick and
Pressed Brick.

Port Dover Brick & Tile Co Port Dover Brick and Tile.

Price, John Toronto Brick.

Prices, Limited Toronto Brick.

tReed, Mrs. A Foxboro Tile.

Rice, Geo. A Dresden Brick.

(Richardson & Son, James Kerrwood Brick and Tile.

Ries, John Oarlsruhe Brick and Tile.

t-Rilett, David Oil Springs Tile.

tRobinet Brick Co., Limited Sandwich Brick.

Rowntree, Joehia Mount Dennis Brick.

Russell, Joseph Toronto Brick.

Russell Brick & Tile Co., Limited . . . Russell Brick and Tile.

Russell, Vincenl Burk's Falls Brick.

Ryan. Mat hew Smith's Falls Brick.

Ryan & Co., T. M Niagara Falls Brick.

Schaefer Brick Co., Limited New Hamburg Brick and Tile.

Scott, .Tames M Meaford Brick and Tile.

•Shuttleworth & Co Petrolia Brick.

•Sinden, L. H Tillsonburg Brick and Tile.

Sipprell, I II Wilksport Brick and Tile.

Smith, Allan G. C Acton Cement Blocks and Tile.

Smith <k Son, Alex Dutton Brick and Tile.

Smith, W. W. Shallow Lake Brick and Tile.

Smith Bros Port Elgin Brick.

Smyth A MoDermotl West Toronto Brick.

Snelgrcn e fi Teers Beaverton Brick and Tile.

Souter ft Co., O. S Seaforth Brick and Tile.

Sproat Wm. M Toronto Brick.

Standard Crick Co., Limited North Bay Brick.
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List of Brick and Tile-Making Plant*. Continued.

Steele, Edwin Vaukleek Hill Brick.

Stickwood, Chas Newmarket Brick.

Sudbury Brick Co., Limited Sudbury Brick.

Stratford Brick, Tile & Lumber Co.. Stratford Brick and Tile.

Stroh, Henry Wallenstein Tile.

Sun Brick Co., Limited Toronto Brick.

Superior Brick Co., Limited Fort William Bri< k.

Surridge, F West Toronto Brick.

Taylor Bros Kempt'ville Brick.
Taylor, James Port Hope Pottery.
Taylor & Hall Peterboro' Brick, Tile and Culvert
Terra Cotta Pressed Brick Co., Pipe.

Limited Terra Cotta Pressed Brick.
Thornton, John Perth Brick.
Toronto Pressed Brick & Terra Cotta

of Milton, Limited Milton Pressed Brick.
Turnbull, Robt Welland Brick.
Voakes, Ed. R Wheatley Brick and Tile.

Wagstaff , A. H Toronto Brick.
Waide Bros London Brick.
Waitc. J. E Forester's Falls Brick and Tile.

Wallace & Son, R North Bay Brick.
Wardle, John Blenheim Brick and Tile.

Warwick, Richard London Brick.
Waterloo Brick & Tile Co.. Limited. Waterloo Brick.
Watson Brick Co Bracebridge Brick.

t Wehkum & Son Rodney Brick and Tile.

W.-ppler, Henry Hanover Brick and Tile.

West Bros Canipbellford Brick and Tile.

Woods, W. H Brockville Brick.
Workman, James Hamilton Brick.
Wright, Samuel Chesley Brick and Tile.

7 Wright Bros incardine Brick and Tile.

Yack, Louis Walkerton Brick.

Not working in 1914. \ > return.

List of Sand'Lime Brick Manufacturers

Name. Address.

West Toronto.
Toronto.
Brantford.

Canada Sand-limp Pressed Brick Co., Limited
Harbour Brick Company, Limited
John Mann Brick Company, Limited
Port Arthur Sand-lime Brick Co., Limited Port Arthur.
Schultz Bros. Company, Limited Brantford.
Silicate Brick Company of Ottawa, Limited Ottawa.
Toronto Brick Company, Limited Toronto.
Wilcox Lake Brick Company, Limited Wilcox Lake.

York Sandstone Brick Company, Limited East Toronto.

Sewer Pipe

The three plants for the manufacture of sewer pipe produced $507,224 worth of pipe

last year, and sold $571,756 worth. This is a slight falling-off from 1913. when the

sales amounted to $600,297.

The names and addresses of the companies are as follows:—
List of Sewer Pipe Manufacturers

Name. Address.

The Dominion Sewer Pipe Co., Limited Swansea.
The Hamilton & Toronto Sewer Pipe Co.. Limited.. Hamilton.
The Ontario Sewer Pipe Company, Limited Mimlco.

3 B.M.
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Lime

The quantity of lime produced last year was 2,075,228 bushels, as compared with

2,300,991 bushels in 1913. The value was $333,407, as against $390,600, the average

price per bushel falling from 16.9 cents to 16.5 cents.

The number of lime producers reporting to the Bureau for 1914 was 27. Small

establishments in rural communities in which the farmer and his boys used to burn

no small proportion of the lime required for building operations in the neighbourhood,

have now well-nigh disappeared, their place being taken by fewer and better equipped

plants of much larger capacity. The workmen employed in burning lime were 275 in

number, who received in wages a total of $135,701. In firing the lime kilns, wood, coal,

and natural gas are used; the smaller plants employing wood, and the larger ones

mostly coal and a little wood. The fuel consumed had a total value of $67,519.

Below are given the names and addresses of the lime burners of the Province:—

List of Lime Producers

Name of Owner or Company. Location.

Geo. Annis South Orillia.

Albert Appleyard Georgetown.

Edwin B. Baker Winchester.

Beachville White Lime Co., Ltd Beachville.

Patrick Bergin Napanee.

Geo. Brown Cataraqui.

John Callan & Bros Innerkip.

W, M. Cameron Carleton Place.

Canada Lime Company, Ltd Coboconk.
David Chalmers Owen Sound.

Wm. D. Chestnut Duntroon.

J. H. Duckett Eugenia.

E. & F. Flieler Clarendon Tp.

Wm. Foote Varna.
*Wm. Foster Cheltenham.
Jno M. Frey

j

Elmira.

E. Harvey, Limited Rockwood.
*J. Hebert Casselman.

Higginson & Stevens
,

Hawkesbury.
*H. M. Jelly Bowling Green.

Kingston Penitentiary
J. G. Langman
A. R. Leslie
James Marshall Lime and Cement Works
G. D. Lumsden
Jas. McGillivray
Fred McMillan
Peter Milton
James Moore
R. T. Parks Sons
Emerie Poirrier

•T. A. Poole
John A. Reeb
D. Robertson Co., Ltd
H. Robillard & Son
John S. Smith
Standard Chemical, Iron & Lumber Co. .

.

Standard White Lime Co., Ltd
The Toronto Lime Co., Ltd
Jay Walker
Albert Wellman

Kingston.
Hawkestone.
Puslinch.
Hamilton.
Holstein.
Priceville.

Havelock.
Campbellford.
Foxmead.
Troy.
Apple Hill.

Perth, R.M.D., No. 3.

Port Colborne.
Milton.

Ottawa.
Inverhuron.
Eganville.

St. Marys.
Toronto.

Bellview.

Idle in 1914.
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Stone

The decrease in the output of the stone quarries of the Province as compared with

1913 was not so marked as in that of some of the other building materials. The
production was valued at $1,0*8,862, a falling-off from the previous year of $48,291, or

4.2 per cent. only. The number of workmen employed was 1,288, and the wages paid

amounted to $556,301.

Much the larger proportion of the quarry product in Ontario is limestone, which
lends itself to a variety of purposes other than those of construction, and which out-

crops freely not only in the eastern, but in the southwestern parts of the Province, in

proximity to the centres of population. Sandstone is also quarried, but much more
sparingly; considerable granite is marketed, chiefly in the crushed form, and a large

business is being developed in taking out the so-called " trap " rock for roadmaking
purposes; both at points east of Toronto and on the north shore of lake Huron. From
the latter locality, it is exported for use in the United States, where, as for instance,

in Cleveland, Ohio, it is used in making streets and boulevards of the finest type.

There is no more suitable road material to be had anywhere than trap, which is much
more durable and consequently less productive of dust than the limestone usually

employed for road coverings in this Province. Unfortunately, the outcrops are not con-

tiguous to those districts in which travel is heaviest, consequently its use is restricted

by heavy freight charges.

A new industry is springing up in the production of pebbles for use in the rotary

mills for grinding " clinker " in the cement factories of the Province. The seat of this

Industry is Port Arthur, and the pebbles come from the shores of lake Superior.

They are composed of rock of igneous origin, their chief constituent being silica.

Mention has frequently been made in the Bureau's Reports of the handsome mar-

bles, greatly varied in colour and markings, found in the neighbourhood of Bancroft,

in the county of Hastings. These are now being quarried and placed upon the market.

Classified according to kind, rather than according to their uses, the quarry pro-

ducts of the Province last year were approximately as follows:—

Sandstone $28,000 00

Limestone 815,000 00

Trap 167,000 00

Granite 43,000 00

Marble 35,000 00
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Below is given a list of the stone quarries:—
List of Stone Quarries

Name of Owner, Firm or Company. Location. Kind of Stone.

Bergin, Patrick
Britnell & Co.. Limited
Callan & BYos., John
Canada Crushed Stone Corporation, Limited
•Canada Iron Corporation, Limited
Canadian Quarries & Construction Co., Limited.
Canadian Quarries, Limited
Cartmell, Wm. R
Coast & Lakes Contracting Corporation
Cook, J. S
Credit Valley Stone Co., Limited
Empire Limestone Co., Limited

Farr, L. G
Fleming, J. H
Gallagher Lime & Stone Company, Limited
Gordon & Bruce
Gosselin, Chas
Granite Crushed and Dimension, Limited
Hagersville Contracting Co., Limited
Hagersville Crushed Stone Co., Limited
Harrison & Beatty
Ho'wey, George
Intercities Quarries Co., Limited
Kennedy, R. C
Kingston Penitentiary
Lally Estate
Logan, Hugh
Longford Quarry Co., Limited
Maloney, John
Marshall James
Martin International Trap Rock Co., Limited . .

•Michigan Central Railway
Murphy, J. S
Oliver Rogers Stone Co., Limited
Ontario Rock Co., Limited
Perkins, Geo. A
Point Anne Quarries, Limited
Queenston Quarry Co., Limited
Quinlan & Robertson, Limited
Reid, Fenton
Robertson, D., & Company, Limited

Napanee
Burnt River . .

.

Innerkip
Dundas
Longford Mills.

Ottawa
Hamilton
Thorold
Windmill Point
Wiarton
Credit Forks .

.

Sherkstone
Haileybury
Glenwilliams .

.

Hamilton
Lyndhurst
Quarries
Washago
Hagersville ....

Hagersville ....

Owen Sound. . . .

Nanticoke
Port Arthur . .

.

Guelph
Portsmouth
Smithville
Georgetown
Longford Mills

Puslinch
Hamilton
Bruce Mines . .

.

Hagersville
Tweed
Owen Sound . .

.

Preneveau
Owen Sound . .

.

Point Anne . .

.

St. Davids
Crookston
Odessa
Milton

Robillard, H., & Son Ottawa
Roddy & Monk [Kingston".'.!!'
Rogers, F., & Company Terra Cotta . .

Rubel Bros Jordan
St. Marys Hois Shoe Quarry, Limited st. Marys
Standard Crushed Stone Company, Limited .. Niagara Falls
Standard White Lime Co., Limited Beachville
T. Sidney Kirby Co., Limited Ottawa

Thames Quarry Company. Limited st. Mary's
Thunder Bay Contracting Co.. Limited port Arthur
Walker Bros Thorold
Webber, John, Sr Byng
Webster, James S G_a] t
Welland County Lime Works Co., Limited .. Port Colborne
Wentworth Quarry Co., Limited Vinemount
William Markus, Limited Pembroke
Wilson, G. S '.'.'.'.'.'.

Manion ...'."

Idle in 1914.

Rubble, etc.

Limestone.
do
do
do

Sandslone.
Limestone.

do
do
do
do
do
do

Sandstone.
Limestone.
Red Granite.
Limestone.
Crushed Granite.
Limestone.

do
do

Blue Limestone.
Trap.
Limestone.

do
do

Sandstone.
Limestone.

do
do

Trap Rock.
Limestone.
Limestone.

do
Trap Rock.
Limestone.

do
do
do

Rubble.
Limestone and
Sandstone.

Limestone.
do

Sandstone.
Limestone.

do
do & Flint
do

Sandstone and
Limestone.

Limestone.
Trap Rock.
Limestone.

do
do
do
do
do

Sandstone.
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Sand and draw I

In general, there is no lack in Ontario of sand and gravel, suitable for construction

work, roadmaking, etc., but there are localities in the extremity of the southwestern
peninsula, and also in the clay lands of the new north, where deposits are few and far

between.

Considerable accumulations of these materials are found in the waters of the

Great Lakes and connecting rivers, and regulations have been provided under which
licenses may be issued by the Minister of Lands, Forests and Mines, for the working
of the deposits at a specified rate per cubic yard of sand or gravel removed. A typical

occurrence is in the Niagara river below Bridgeburg, where the current has brought

down large quantities of gravel; in fact, Strawberry and other islands in that neigh-

bourhood owe their origin to this action of the river. The international boundary

runs to the west of Strawberry island, and from the river bed on the American side

the Buffalo market for gravel has been largely supplied. Authority has now been

given for the removal of gravel from deposits on the Canadian side of the river, the

royalty payable to the Crown being fixed at 12 cents per cubic yard. Similar conces-

sions have been granted in Lake Erie waters and at other points, the royalty rate vary-

ing according to distance from market and other circumstances.

Royalties paid the Crown on sand and gravel removed from Crown lands during

the last fiscal year amounted to $4,624.97.

Sand and gravel operators in 1914 were:—

List of Sand and Gravel Operators

Name. Material. Address.

Allen Bros Gravel

Anderson, Alex Sand .

Armstrong Supply Company, Limited . . .
Gravel

Barnes. William Gravel

Battle, John Sand
.

Blair, James Gravel

Boss, L. A.

Kingston Road,
Toronto.

St. Thomas.
Hamilton.
Stoney Creek.

Thorold.
Arnprior.

Sand London.

Brick Manufacturing & Supply Co., Limited . .
Sand

Buchanan, John Alexander Sand

Buchanan, N Sand

Burns, Dean Gravel

Canada Pebble Company, Limited Gravel (Pebbles)

Chambers, J Sand

Clarke, Richard Gravel

Clifton Sand & Gravel Corporation, Limited . .
Sand and Gravel

Doyle, Michael Gravel

Doyle, William Gravel

Empire Limestone Company, Limited Sand

Forster, F. W
Gillespie, John Sand

Gowland, Isaac Gravel

Griffiths, Johnston Gravel

Hagerman, Anson V Sand and Gravel

Hamilton Sand & Gravel Co Sand and Gravel

Hamilton, Robert Gravel

Hansen, Hans Christian Sand

London.
Windsor.
Belmont.
Pembroke.
Port Arthur.
Kerwood.
Smiths Falls.

Stamford.
Caledonia.
Caledonia.
Buffalo. NY.

Harris, J. W.
Healey, Frank
Hudson, Mrs.
Jackson, F. . .

Johnson, H. L

Sand |Caledonia.

Perth.
Caledonia.
Pembroke.
Fellows.
Hamilton.
Caledonia.

7325 Clinton Ave.,

Cleveland, Ohio.

Sand Kerwood.
Gravel Smiths Falls.

Sand Morning's Mills.

Gravel East Toronto.

Sand North Toronto.

Keefer, C. H Sand and Gravel Ottawa.
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List of Sand and Gravel Operators.—Continued.

Name. Material. Address.

Kerfoot, Geo Sand and Gravel Smiths Falls.

Kilbourn, Harvey & Sons Sand London.
Kingston Sand & Gravel Co., Limited Sand and Gravel Kingston.

Leciuer, Louis
Maher, Wm. .

Gravel Bowesville.

Gravel Weston Road,
Toronto.

Sand London.
Sand and Gravel Maple.

Pembroke.

Mahaffey Bros
Maple Sand. Gravel & Brick Co., Limited

Marktis William, Limited Gravel
Mfintosh, J. G Sand Kerwood.
McKay, Chas Gravel North Toronto.

McLean, David Sand and Gravel Perth.
McPherson, John Sand Ilderton.

Moore, Geo Gravel Caledonia.
Morrison, J. H iSand and Gravel Brockville.

Nesbitt, Robert A Sand and Gravel Ottawa.
New, Edward Gravel Hamilton.
Niagara Brick and Tile Company, Limited

. . Sand Niagara Falls, Ont.

Nichols, H Gravel Richmond Hill.

Nicholas. Gideon Sand
Ontario Sand Co., Limited Sand
Patterson, Thos Gravel

Ponsford, A. E Sand
Porter, Thompson Sand and Gravel

Pringle, Frank Gravel

Penhorwood, Sydney Lewis Sand .

Prosser, Edward Gravel
Rideau Canal Supply Co., Limited Sand .

Rumble, Harry Gravel
Shanks, James Gravel

Caledonia.
Niagara Falls.

Arnprior.
St. Thomas.
Weston Road,
Toronto.

Weston Road.
Toronto.

Sault Ste. Marie.
East Toronto.
Black Rapids.
Maple.
Smiths Falls.

Sherwood, Geo. E Sand and Gravel Brockville.
Simons, Richard W Sand and Gravel 105 Dalhousie St.,

Brantford.
Caledonia.
Lambton Mills.

Sault Ste. Marie.

London.

Smith, Arthur Sand
Smith & Company, Home Sand
Soo Dredging & Towing Co., Limited . . Sand and Gravel .

Tack, Henry Sand
Todd, Eldoras Gravel Hamilton.
Toronto Plaster Co Sand West Toronto.
Union Stock Yards Sand and Gravel West Toronto.
Webb, M. W Gravel Hamilton.
Waltham, R. E Sand Kerwood.
Watson, John Sand and Gravel Maple.
Wood, Elgin Sand and Gravel East Toronto.
Yates, W. H Sand Sarnia.
York Sand and Crave] Co.. Limited Sand and Gravel Hamilton.
Young, David Gravel Caledonia.

Portland Cement

The prevailing dulness adversely affected the production of Portland cement last

year, the output being 2,665,650 barrels, valued at $2,931,190, as compared with 3.802,321

barrels in 1913, worth $4,105,455. Notwithstanding the falling-off in the demand, the

average price ner barrel at the factory showed no decline, but on the contrary rose

from $1,079 in 1913 to $1,099 in 1914. There were actually manufactured during the

year 3,061.999 barrels, but stocks on hand at the close of the year were 846,562 barrels,

as compared with 450,213 barrels at the end of 1913, leaving net factory sales at the

number of barrels given above.
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Reference has been made in previous Reports to the growing tendency to use lime-
stone of suitable composition in the manufacture of cement rather than shell marl,
which at the beginning of the industry was exclusively employed. Last year the plants
using limestone produced 2,548,476 barrels, while those using marl made only 513,523
barrels. There appears to be no marked difference in the quality of the product, pro-
vided equal care is taken in the manufacture.

Following is a list of the cement plants of the Province:—

List of Portland Cement Plants

Name of Company. Location of Plant.
P.O. Address of

Manager, etc.

Canada Cement Company, Limited, Plant No. 4. near Belleville

•

Herald Bldg.,

Montreal, Que.
do do do No. 5. near Belleville do do
do do do No. 6. near Marlbank do do
do do do No. 7. near Lakefield do do
do do do No. 8. near Port Colborne. do do
do do do No. 9. neai Shallow Lake. . do do

The Hanover Portland Cement Co., Limited.. Hanover Hanover.
*The Imperial Cement Companv, Limited.... Owen Sound Owen Sound.
Kirkfield Portland Cement Company, Limited Raven Lake 1 Toronto St.,

Toronto.
Maple Leaf Portland Cement Co., Limited... Atwood Listowel.
National Portland Cement Co., Limited Durham Durham.
The Ontario Portland Cement Co., Limited... Blue Lake Brantford.
St. Marys Portland Cement Co., Limited.... St. Marys.
Superior Portland Cement Co., Limited Orangeville Box 134, Orange-

ville.

*Idle in 1914.

Arsenic

At one time white arsenic, or arsenious acid, was recovered in considerable quantity

as a by-product of the auriferous arsenopyrite worked for its gold contents at Deloro
in the county of Hastings, but when gold mining was given up the production of

arsenic ceased also. A new and abundant source of this useful product was opened up
when silver mining began at Cobalt, where the ores consist essentially of the arsenides

of cobalt and nickel, the silver occurring for the most part in the native form. The
silver refineries at Deloro, Thorold, Orillia and Welland, in treating ores from Cobalt,

obtained a total of 3,878,322 pounds of white arsenic; their shipments were somewhat
greater, amounting to 4,059,868 pounds. A bounty of one-half cent per pound is pay-

able under the Metal Refining Bounty Act on white arsenic made from mispickel or

arsenopyrite, but not from cobaltite, smaltite, niccolite or the other ores of the Cobalt
silver mines. So far no claims on this bounty have been preferred.

The shipments of white arsenic for the last five years have been as follows:—

Year. lbs. Value.

1910
1911

3,048.000
4,234,000
3,927,347
2,450,758
4,059,868

$
70,709
74 OHM

1912..

1913..
L914..

Total

79,297
84,146
116,024

17,719,973 405,385
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The companies producing white arsenic are as follows:—

List of Arsenic Works

Name of Company.
Location of

Works.
P. 0. Address
of Manager.

The Deloro Mining and Reduction Company, Limited. . .

.

Canadian Smelting and Refining Company, Limited

Standard Smelting and Refining Company, Limited

Thorold

Orillia

Welland

St. Catharines.
Deloro.
Orillia.

Welland.
North Bay.

Calcium Carbide

There is but one plant for the production of calcium carbide in the Province, that

of the Canada Carbide Company at Merritton. There were 2,381 tons of carbide shipped

out last year, as compared with 2,052 tons in 1913. The value of the consignments was
1142,883.

The mining industry has afforded an outlet for a considerable quantity of carbide

of calcium through the very general substitution of acetylene lamps for candles in

underground operations. It is said that the cost is little, if any, greater, while the

light is much stronger. There is also a gradual extension of the use of acetylene for

lighting in establishments situated at a distance from natural gas plants, or where the

electric current cannot be had.

Corundum

The market for corundum in 1914 was depressed, the sales being considerably less

than the production. Shipments amounted to 548 tons of grain corundum, valued at

$65,730. In 1913 they were 1,177 tons, worth $137,036.

The only company at present in operation is the Manufacturers' Corundum Company,
Limited, whose mines are situated in Carlow and Raglan townships, near Craigmont P.O.

Feldspar

The production of feldspar in 1914 was very little short in quantity of that of the
previous year, being 18,062 tons, as against 18,615 tons, but the value fell from $73,338
to $55,686. There is no export to Great Britain, and most of the product goes to the
potteries of New Jersey and Ohio. The demand fell off during the latter part of the
year, so much so that the quarries, which are situated near Verona on the Kingston
and Pembroke railway, were practically closed, there being but little outlet for the
production.

A beginning has been made in the use of feldspar for manufacturing purposes in
Ontario. At Kingston a plant has been erected for making floor tiles, in which feldspar
is an ingredient. There is a mill at Parham for grinding feldspar.

Efforts continue to be made to utilize feldspar as a source of potash, particularly
for fertilizing purposes. A mixture of phosphatic rock and feldspar, very finely
ground, is being Introduced in the United States for use as a fertilizer, and may pos-
sibly be experimented with at the Ontario Agricultural College in 1915. Reference is

made under the heading "Mineral Fertilizers" to the Drury process of using feldspar
in the production of fertilizers.
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Following are the feldspar producers:—

List of Feldspar Mines

Name of Owner. Finn or Company. jP.O. Address of Manager,
etc.

Dominion Feldspar. Limited Parham 30 Adelaide St. \V., Toronto
Dominion Improvement & Development Co.,

Limited X. Burgess Tp Box 26, Perth.
Charles Jenkins Bedford Tp Petrolia.
Kingston Feldspar and Mining Company,]

Limited Desert and Reynold'mines Kingston.
McDonald Feldspar Company, Limited. . . . Verona 720 Traders Bank. Toronto
Ojaipee Company, Limited Parry Sound 375 Spadina Ave.. Toronto

Graphite

Two graphite properties were operated last year, by Black Donald Graphite Com-

pany, Limited, and Tonkin du Pont Graphite Company, Limited, respectively. The

former is situated at Whiteflsh lake, near Calabogie, and the latter in Monteagle town-

ship, near Maynooth. Both companies mill and refine the ore. The total quantity of

refined graphite shipped was 1,363 tons, valued at $87,167; the production of 1913 was

1,788 tons, worth $93,054.

The exportation of graphite suitable for the manufacture of crucibles was pro-

hibited by the Dominion Government on 7th November to all foreign ports in Europe

and on the Mediterranean and Black seas, with the exception of those of France, Russia

(except the Baltic ports), Spain and Portugal. On 28th November, the exportation of

graphite from Canada was entirely prohibited. Subsequently (10th December), this

prohibition was modified to the extent of permitting the export of graphite to the

United States under conditions satisfactory to the Minister of Customs. Flake graphite

is the grade used in crucible-making, and in the past it has largely come from Ceylon.

A proportion of the Ontario output fulfils the requirements for this purpose, and It

was no doubt with the view of hampering the manufacture of crucible steel on the

part of Germany and Austria that it was deemed advisable to restrict the export.

Following are the producers of graphite in Ontario:—

List of Graphite Mines

Name of Owner, Firm or Company.
Location of Mines

or Works.
P. 0. Address of Manager, ete.

*.l. G. Allan 211 Bay Street South. Hamilton.
Black Donald Graphite Company, Limited Whiteflsh lake... Calabogie.

*The Globe Refining Company, Limited. .. N. Elinsley Tp. . 17o Cooper Street, Ottawa.
Tonkin du'Pont Graphite. Company, Limited Wilherforce Wilberforce.

*Idle in 1914.

Gypsum

In the valley of the Grand river, at Caledonia, and other points, deposits of gypsum

occur in rocks of the Onondaga formation. These have been worked for many years.

Latterly, owing partly to the requirements of the Portland cement industry, in which

gypsum Is used as a " retarder," or regulator of the setting of the product, the output

of gypsum has undergone an appreciable increase.
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Last year the total quantity of crude gypsum mined was 89,157 tons, of which

43,183 tons were shipped without further treatment than crushing or grinding. It is

supplied in the crushed condition to Portland cement factories, and in the ground form as

land plaster for fertilizing purposes. Ground and calcined gypsum amounting to

33,705 tons were used for manufacturing gypsum products, the total weight of which
was 31,117 tons, valued at $162,375. In the process of calcining, 16 to 20 per cent, of

the weight is driven off, and a proportion of hair, etc., is adaed in maKing >. cui plaster

and the other articles of gypsum manufacture.

The gypsum beds found on the banks of several of the tributaries of Moose river

which empties into James bay, have been described in previous Reports of the Bureau
of Mines, but are yet so distant from means of communication and transport that little

or nothing has been done upon them by way of exploitation.

Gypsum mines are as follows:—

List of Gypsum Mines

Name of Owner. Firm or Company. Location of Mines
P.O. Address of

Manager, etc.

The Alabastine Company of Paris, Limited Caledonia

Caledonia

Crown Gypsum Company, Limited Lythmore.
Caledonia.

Not producing in 1914.

Iron Pyrites

Iron pyrites is another of the exceptions to the rule of decreases which prevailed

in 1914, the production of this mineral rising from 71,620 tons, worth $171,687, in 1913, to

107,258 tons, worth $264,722, last year. The principal producer was the Northern
Pyrites Company, from whose mines at Northpines, near lake Minnitaki, at the
junction of the Lake Superior branch of the Grand Trunk Pacific railway and the
main line, large shipments were made to the United States. The Nichols Chemical
Company continue to operate their mine and acid plant at Sulphide, Hastings county.
A certain amount of development work has been done on the extensive showings of

iron pyrites at Goudreau lake in Michipicoten district, and some trial shipments from
these deposits were made last year.

Indirectly, the war had a stimulating effect on the U. S. demand for pyrite from
Ontario. Most of the exports go to the central part of the United States, where foreign
competition is little felt, even in normal times. Freight rates from Spain to the
Atlantic ports of the United States rose after the war broke out from eight or nine
shillings per ton to 12 or 13 shillings, and considerable difficulty was experienced in
securing bottoms even at the enhanced figures. Naturally the effect of the rise in
freight was to restrict importations from Europe, not only of pyrite but also of sulphur,
and to widen the area in the States in which pyrite from Ontario might be sold. It

is largely used in the production of sulphurous fumes in the manufacture of pulp and
paper.
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Shipments of pyrite for the last five years have been as follows:

Year. Tons. Value.

1910
1911

33,812
43,629
20,744
71,620
107,258

98,353
118 457

1912..
1913..
1914..

Total

71,043
171,687
264.722

277,063 724,262

43

It will be observed that every year has shown an increase over its predecessor

except 1912, and that an advance in quantity of 217 per cent, has been accompanied
by a fall in the selling price at the mines from $2.90 to $2.42 per ton.

The producers of iron pyrites in 1914 were the following:—

Iron Pyrite Producers, 1914

Name of Owner, Firm or Company,
Location or Name

of Mine.
P. O. Address of Manager, etc.

Algoma Steel Corporation, Limited Heleu Sault Ste. Marie.
Canadian Sulphur Ore Company, Limited.. Queensboro 404 Lumsden Building, Toronto.
Nichols Chemical Company, Limited Sulphide Sulphide.
Northern Pyrites Company, Limited Vermilion Lake . . . Northpines.
Sulphide Chemical Company, Limited .... Sulphide Sulphide.

Mica

Some six firms produced 349 tons of tbumb-trimmed mica last year, the value

of which is placed at $40,402. This was a somewhat smaller output than in 1913, when
the production was 386 tons, worth $55,264. The larger proportion came from the

deposits of the Loughborough Mining Company and was destined for use in the manu-
facture of electrical apparatus.

The individuals, companies and firms engaged in the business are:—
List of Mica Mines and Companies

Name of Owner, Firm or Company,

*G. E. Allard
Birch Lake Mining Co., Limited, The
*Brockville Mining Company
Dominion Improvement & Development Co.
Dominion Mineral Exploration Syndicate. ,

Frontenac Mica Co., Limited
Wm. E. & S. Silas, C. Ennis

Name or Location P.O. Address of Man-
of Mine. ager, etc.

Kent Bros. & J. M. Stoness
Kingston Feldspar and Mining Company...
Loughborough Mining Co., Limited, The...
W. L. McLaren
New York & Ontario Mica Co., Limited....
Scriven and Whyte
Tett Bros

*J. W. Trousdale
Edward Watts and J. J. Noble

Loughborough Tp. .

Gould lake
South Crosby Tp. . .

North Burgess Tp..
Loughborough Tp. .

Sydenham
Tett's mine, Bedford
Tp

Taggart mine

Lacey mine
North Burgess Tp.

Sydenham
Bedford Tp.

Gould lake

Rochester, N.Y.
115 York St., Ottawa.
Elgin.

Box 26, Perth.

Box 148, Sydenham.
Timmins.

Perth Road.
Kingston.
Kingston.
Sydenham.
Perth.

Perth Road.
Sydenham.
Bedford Mills.

Sydenham.
Perth.

Those marked did not produce any mica in 1914.
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Natural Gas

The productive gas area of Ontario covers, with gaps, nearly the whole northern

shore of lake Erie from Welland county on the east to Essex county on the west, and

now furnishes this ideal fuel to a large proportion of the urban dwellers in this thickly

settled part of the Province, and to not a few farmers as well. The output of the wells

is returned as 14,063 million cubic feet, worth $2,346,687. Compared with 1913, the

yield was greater by 1,547 million cubic feet, but the total valuation by well-owners

was $15,334 less. This valuation, it should be noted, is by no means the equivalent of

the gross sum paid by the ultimate consumers of the gas. Much of the product is dis-

posed of by well-owners to companies which pipe the gas to cities or towns where it is

Bold, and in such cases the value returned to the Bureau is the price received by the

well-owner or first seller, and not that obtained by the pipe or delivering company from

its customers. The average value per thousand cubic feet represented by the Bureau's

figures is 16.68 cents.

The increase in the production of gas as compared with 1913 was in the main due

to drawing more heavily on the Kent field. The Welland-Haldimand field showed a
decrease of about 700 million feet from last year's figures. By fields, the yield was:—

Million

cubic feet.

Welland, Haldimand, etc 3,306.0 or 23.5 per cent.

Kent county 10,121.6 " 71.9

Elgin county 465.6 " 3.3

Lambton county 169.6 " 1.3

Total 14,062.8 100.0

The yield from the several fields up to the end of 1914 is of interest. Unfor-

tunately, it cannot be given completely in every case, since in the older Welland-

Haldimand field no records exist of the earlier years of production. From 1906 to the

end of 1914 the total production for this field was 33,313 million cubic feet. In the

case of the Kent field, discovered in 1907, the figures are complete, and amount to

41,230 million cubic feet. This includes an estimate of the waste in the early days

after the discovery of this area. For the Elgin field the total now amounts to 1,514.6

million feet, and for Lambton county 169.6 million cubic feet. There was a small pro-

duction from Lambton county in 1913 which is not included in these figures.

Probably the most notable feature of the year was the failure of the discovery at

Oil Springs to fulfil expectations. The gas here is deep-seated, being struck at a depth

of 1,900 or 2,000 feet, and is of excellent quality. When gas was first struck the rock

pressure in some cases was as high as 840 pounds. During the past two years 21 wells

have been drilled, of which 10 only are supplying gas to customers, while 11 have been

abandoned and plugged. It is likely that drilling will be continued during the season

of 1915.

In February, 1915, a good flow of gas was struck in Delaware township at a depth

of about 1,200 feet. The pressure and volume are both considerable, and the quality

of the gas is good. Much drilling has been done in this locality for some nine years

past, but this is the first good strike.

Two gas and oil well Inspectors are kept constantly in the field for the purpose

of enforcing the provisions of the statute regarding the wasting of natural gas and

the plugging of abandoned wells. Mr. John Scott, of Petrolia, has charge of the ( il

field of Lambton county and the gas wells of that area. Mr. Donald A. Sharpe, whose
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duties as Inspector were exercised in the Welland-Haldimand-Norfolk gas field, real

his position in 1914, and is now member of the Legislative Assembly for the county

of Welland. He was succeeded by Mr. A. E. Near, of Gas Line P.O. Mr. Joseph Beno,

of Tilbury, is local Inspector for the Tilbury gas field, where there have been some
cases of interference with the domestic water supply by the putting down of gas wells.

Inspector Near reports that considerable drilling for gas was dun.- in his district

during the past year, with successful results. The two largest producers are the

Dominion Natural Gas Company of Hamilton, and the Provincial Natural ('.as and
Fuel Company of Niagara Falls. The former drilled 22 wells in 1914, of which 21

proved to be productive, thus raising the number of producing wells operated by this

company to 348. The total quantity of gas drawn from the company's wells was 2,914

million cubic feet, which, along with 1,424 million cubic feet purchased from other

producers, enabled them to supply upwards of 27,000 customers during the year. The
Dominion company also receives a considerable quantity of gas from the Southern

Ontario Gas Company, Limited, taken from the Tilbury gas field. This gas, although

containing a proportion of sulphur, is suitable for industrial uses, and is being supplied

to manufacturers in Hamilton, but not for domestic consumption in that city. Gas from

the Tilbury field is also being piped to Brantford, Paris, Gait, Hagersville, Jarvis and

other places to which the company's lines extend.

The Provincial Natural Gas and Fuel Company drilled 17 producing wells last

season in the Welland county field, making a total of 215 producing wells owned by

the company. The total product from these wells was 712 million cubic feet, which

was supplied to 5,500 customers in Niagara Falls, Welland, Bridgeburg, Fort Erie,

Stevensville and Crystal Beach.

The National Gas Company of Hamilton have drilled in the townships of Seneca

and Binbrook 45 producing wells, having an aggregate open flow of about 20 million

cubic feet. They have recently laid a pipe line from this field into the city of Hamilton,

comprising seven miles of 12-inch pipe, four miles of 10-inch, and four miles of 8-inch,

in all about 15 miles of pipe. This company have also a gas tract in Rainham and

South Cayuga townships, with 28 producing wells having an aggregate open flow of

about 8 million cubic feet.

The list of natural gas producers for 1914 was as follows:—

List of Natural <ias Producers

Name of Person or Company. Locality.
P.O. Address of Man-

ager, etc

Aldrich Gas & Oil Company, Limited, The... Haldimand county.

Beaver Oil & Gas Co., Limited, The Romney Tp

Beck and Aikens S. Cayuga and
Dunn Tps. . .

Bertie Natural Gas Company, Limited Bertie Tp
Brantford Gas Co. (Distributors only)

Canadian Gas Company, Limited Kent county . . .

Canfield Natural Gas Company, Limited Canfleld

Chippewa Oil & Gas Company, Limited, The. . Lincoln and Haldi
mand counties. .

.

,

Coleman, J. A Wainfleet Tp
Commonwealth Oil and Gas Co., Limited

Crystal Oil and Gas Co., Limited, The Onondaga Tn.

Danskin, D Brantford Tp

.

Onondaga Tp.

Selkirk.

66 Vi Market Street,

Brantford.

Dunnville.
Ridgewa\

1 126 Dim.' Hank
Building, Detroit,

Mich.
Canfleld.

Tavistock.
Wellandport.

St. w. •.

Hamilton.
Paris.

Cainsvilh
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List of Natural Qas Producers.—Continued.

Name of Person or Company.
P.O. Address of Man-

ager, etc.

Dominion Natural Gas Co., Limited, The. .

Dunn Natural Gas Company, Limited, The.
Eastside Gas Co., Limited
Empire Limestone Company, Limited
Enterprise Gas Company, Limited

Lincoln, Wentworth
Elgin, Norfolk and
Haldimand coun-
ties

Fisherville Gas Co. No. 1

Glenwood Natural Gas Co., Limited

Hager, Ham
Hamilton, Alex. M
Hagersville Light and Fuel Co., Limited.
Holmes Gas Company, Limited

Dunn Tp
Sherbrooke Tp.
Welland county
Norfolk county

Fisherville
Raleigh, Romney and

Tilbury East Tps.

Home Natural Gas Company. Limited
Hoover, D. E
Hoover, D. E., A. E., and Menno
Hoover, James E
Humberstone Mutual Natural Gas & Fuel Co.,

Limited
Hyde & Snively
Industrial Natural Gas Company, Limited . . .

Hagersville
Rainham & Walpole
Tps

Oneida Tp
Rainham Tp
Rainham Tp
Walpole Tp

Jones, James S
Kindy Gas Co., Limited
Kindy, D., and Sons
Kohler and Aikens
Lalor, F. R
Lamb, Alfred
Lamb. Walter B. and R. W. Lamb .

Lint and Emerson
Manufacturers Natural Gas Co.,

( Distributor)
Limited

Humberstone
South Cayuga Tp.

.

Crowland and Hum-
berstone Tps. .

Port Maitland
Rainham Tp
Rainham Tp
Canboro Tp
Dunnville
Walpole Tp
Walpole Tp
Canborough Tp. . .

.

Maple City Oil & Gas Co., Limited

Marshall, James
Martin, Edward
Mayer and Ross

Raleigh, Romney,
Tilbury East Tps..

Haldimand county.
Port Maitland
Humberstone Tp. .

.

Medina Natural Gas Company, Limited, The.
Midfield Natural Gas Company, Limited

Moote, Melick and Lymburner
Nanticoke Natural Gas Co., Limited, The.
National Gas Company, Limited

Niagara Natural Gas and Fuel Co.

Norfolk Gas Company, Limited . .

Limited.

North Shore Gas Company, Limited .

Northwestern Gas Company, Limited

Elgin county
North Cayuga Tp..

Haldimand county.
Nanticoke
Haldimand & Went
worth counties . .

Humberstone Tp. . .

Norfolk county

Shore of lake Erie.

.

Brant county

Onondaga Oil and Gas Co., Limited, The.
Port Colborne-Welland Natural Gas and

Company, Limited, The
Oil

Onondaga Tp.

842 Marine Bldg.,
Buffalo, N.Y.

Dunnville.
Port Maitland.
Buffalo, N.Y.
842 Marine Bldg.,

Buffalo, N.Y.
Fisherville.

Buffalo, N.Y.
Middleport.
Cainsville.

Hagersville.

Selkirk.
City Hall, Hamilton.
Rainham Centre.
Rainham Centre.
Selkirk.

Humberstone.
Dunnville.

Port Pobinson.
Port Maitland.
Rainham.
Selkirk.
Dunnville.
Dunnville.
Selkirk.

Nanticoke.
Attercliffe Station.

S42 Marine Bldg.,
Buffalo, N.Y.

Buffalo, N.Y.
Hamilton.
Port Maitland.
202 Mutual Life

Bldg., Buffalo, N.Y.
Chatham.
32 Stinson St., Ham-

ilton.

^anborough.
Nanticoke.

Rainham Centre.
Sberkston.
842 Marine Bldg.,

Buffalo, N.Y.
Hamilton.
p.5 Scott Block,

Erie, Pa.
terantford.

Brant and Haldi-
mand counties . . . Port Colborne.
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List of Natural (jas Producers. Continued.

Name of Person or Company. Locality.
P.O. Addres3cf Man-

ager, etc.

Port Rowan Natural Gas Company, Limited

Producers Natural Gas Company, Limited .

Provincial Natural Gas and Fuel Company
of Ontario, Limited, The

Rolston, James, and Bennett, Robert
Snively, F. L

Southern Ontario Gas Company, Limited
( Distributors )

Standard Natural Gas Company, Limited....
Standard Oil Company of Canada, Limited...

Sterling Gas Company, Limited
Telephone City Oil and Gas Co., Limited....
Union Natural Gas Co. of Canada, Limited,

The
United Gas Companies, Limited, The
United Gas & Fuel Co. of Hamilton, Limited

( Distributors )

Norfolk county 842 Marine Bldg.,

Buffalo, N.Y.
Haldimand county. 842 Marine Bldg.,

Buffalo, N.Y.

Welland county . . . Niagara Falls, Ont.
Canborough Tp Dunnville.
Rainham and South
Cayuga Tps Dunnville.

Si. Thomas.
Onondaga Tp Dunnville.
Humberstone and
Moulton Tps Port Colborne.

Kent county Tilbury, Ont.
Onondaga Tp Brantford.

Kent county Niagara Falls, Ont.
Wainfleet Tp St. Catharines.

Vansickle, A. W
Waines & Root Gas Co., Limited, The.

Welland County Lime Works Co., Limited . .

Wedriek, M

72 James Street N.
Hamilton.

Onondaga Tp Onondaga.
Canborough, S. Cay-

uga, Dunn, Rain-
ham & Walpole Tps. Dunnville.

Port Colborne Port Colborne.
Walpole Tp Nanticoke.

Petrolejm

The statistics of 1914 record another decline in the production of crude petroleum,

the yield falling from 7,915,761 Imperial gallons in 1913 to 7,437,356 gallons last year,

a reduction of 6 per cent. The value decreased by $60,184, or 15 per cent., the average

price per barrel (35 gals.) being $1-59 in 1914, as against $1.80 the previous year, exclusive

of bounty. The bounty is at the rate of 1% cents per Imperial gallon, and is payable

by the Dominion Government, on all crude petroleum produced in Canada.

Mr. J. ('. Waddell, of Petrolia, who is supervisor of petroleum bounties, supplies

the following figures showing production by districts:—
Imp. gal.

Lamb- on 5,396,513

Bothwell 1,188,635

Dutton 76,645

Tilbury <"

Onondaga 85,310

Belle River 41.686

Total 7,437,356

It may be noted that Lambton district shows a very slight decline from last year,

when its production was 155,747 bbl. or 5,451,145 gallons, but a positive Increase over

1912, when the yield was 150,272 bbl., or 5,259,520 gallons. The sustained flow in this,

the most important area of the oil field, is attributed largely to plugging the old wells

and stopping the downflow of fresh water. The next area in point of production is

Bothwell, which also has well maintained its output during the same time, the yield

in 1912 being 34,486 bbl.; in 1913. 34,348 bbl., and in 1914, 33,961 bbl. Careful ma'
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ment of properties by competent oil men, the plugging of all abandoned holes, and

not overcrowding wells in the oil area, have contributed largely to prolonging the life

of the Bothwell pool. The great falling-off has been in Tilbury, Dutton and Onondaga.

The first-named area gave 44,727 bbl. in 1912, 26,824 in 1913, and 18,530 in 1914. Dutton

yielded 4,335 bbl. in 1912, 4,610 in 1913, and 2,189 in 1914. The Onondaga pool is of

recent working. It produced 7,115 bbl. in 1912, 4,172 in 1913, and 2,437 last year. Belle

River in Essex county began production in 1913, when it yielded 465 bbl.; last year it

yielded 1,191.

On the whole there was not much activity in the oil districts last year, the decline

in the price of crude acting as a deterrent upon new enterprises. The price in

January was $1.89 per barrel; it fell in April to $1.79, dropped in May to $1.64, in June

to $1.56, in August to $1.48%, and in September to $1.38%. It declined again in October

to $1.33, remaining at that figure until the end of the year.

It will be observed that the domestic crude now occupies a very subordinate place

in the manufacture of the petroleum products required for Canadian use. The bulk

of the crude oil required is imported from the United States.

The operations of the oil refineries for the year are shown in the following table:

Petroleum and Petroleum Products, 1°10 to 1914

Schedule. 1910 1911 1912 1913 1914

Crude produced .... Imp. gal. 11, 004,357 10,102,081 8,432,730 7,915,761 7,437,356

Crude distilled 36,171,032 38.632,504 46,270,701 53, 82 1,5! (2 73,239,403

Value crude produced $ 368,153 353,573 344,537 381,159 337,867

Value distilled pro-
ducts $ 2,511,368 2,294,396 3,592,230 3,068,312 3,360,913

Illuminating oil. . . Imp. gal. 18,983,357 20,240.52:; 23,090,280 21,415.010 28,817,830

Lubricating oil. .

.

4,469.038 4.729,257 5.932.166 6,144,193 6,228 394

Benzineand naphtha *' 4,297,615 4,179.575 4,955,(122 7,349,015 13,542,383

Gas and fuel oils

5,876,498 4,847,124 6,028.983 10,157,948 10,747,838

Paraffin wax and
5,179,391 5,267,485 8,086,841 10,153,806 11,(153,058

Workmen employed. No. 428 511 699 781 925

Wages paid $ 280,485 314,851 436,852 559,556 683,247

The petroleum refining companies are:—
Canadian Oil Company, Limited, Petrolia, Ont.

Imperial Oil Company, Limited, Sarnia, Ont.

Quartz

There was a decline in the production of quartz in 1914 as compared with 1913,

but the falling-off was less marked in quantity than in value, the output being 52,947

tons, as against 54,320 tons in the previous year, and the value $82,544, as against

$130,860. The Canadian Copper Company continue to be the chief operators, the pro-

duct of their quarries in Dill township being used as a flux for smelting their nickel-

copper ores. A little quartz is obtained from dikes of this material encountered in

the feldspar quarries at Verona.
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Following are the firms or companies raising quartz:—

List of Quartz Producers

Name of Owner, Firm or Company. Location of Mines.
P-O. Address of Man-

ager, etc.

The Canadian Copper Company, Limited ....

Kingston Feldspar & Mining Co., Limited . .

.

The McPhail & Wright Construction Co., Ltd
The Mond Nickel Company, Limited
A. B, Willmott

Dill |42 Exchange Place,
Desert Lake and' New York.
Reynolds mines. . . [Kingston.

Mile 19, A. C. Ry...jSault Ste. Marie.
Neelon Tp Coniston.
Killarney 404 Lumsden Bldg.,

Toronto.

Salt

The quantity of salt produced in Ontario does not vary greatly from ypar to

year. It all comes from the brine wells on the shores of lakes Huron and St. Clair

and in the neighbourhood of St. Clair and Detroit rivers. The deposits of salt in this

part of the Province are thick and extensive, and are now furnishing the raw material

for the manufacture of chlorine and sodium compounds, as well as for the production

of sodium chloride or common salt. By manipulating the processes of evaporation and
treatment the size of the salt crystals is varied, and so are produced the grades re-

quired for table, dairy, and other uses. Land salt is the coarser and impurer portion

of the product. It does not supply any of the fertilizing elements, but has certain

beneficial effects in the way of strengthening and stiffening the stalks of grain, etc.

The output of the wells in 1914 was 104,744 tons, valued at $498,383. Of this 75,054

tons were of the fine, table and dairy qualities, 28,709 tons of the coarse, and 1,011 tons

land salt.

Following is a list of the salt-producing firms and companies:—

List of Salt Companies

Name of Owner, Firm or Company.
Location of Wells

or Works.
P.O. Address of man-

ager, etc.

The Canadian Salt Company, Limited
j

^Carter & Kittermaster

The Dominion Salt Company, Limited
The Elarton Salt Works Company, Limited.

.

Exeter Salt Works Company, Limited
The Gray, Young & Sparling Company of

Ontario, Limited
North American Chemical Co., Limited ....

Ontario People's Salt & Soda Co., Limited .

.

John Ransford
Western Canada Flour Mills Co., Limited..
The Western Salt Company, Limited

Windsor .

.

Sandwich
Mooretown

Sarnia
South of Egremont
Road

Exeter

Windsor.

175 Christina St., S.,

Sarnia.
Sarnia.

Hyde Park.
Exeter.

Wingham Wingham.
Goderich P.O. Box 29, Clinton.
Kincardine 'Kincardine.
Stapleton Clinton.
Goderich Goderich.
Mooretown and
Courtright 'Courtright.

*Not producing in 1914.

Miscellaneous

The talc industry in Hastings county did not experience any adverse effects of the

war until the beginning of December, when ocean freights were raised to a point

which quite shut off exports to Great Britain. The demand in that country existed,

4 B.M.
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but was being filled by imports from France, Italy and probably otber European sources,

freight rates from which to England were very little above the normal. Crude talc,

mined in 1914, amounted to 13,055 tons; of the quantity shipped, 1,694 tons went to

market in an unmanufactured condition. The remainder was ground, and 8,866 tons

of the several grades were shipped by the grinding plants. Geo. H. Gillespie and Com-

pany, Limited, Madoc, and Eldorite, Limited, Eldorado, operate mills for the prepara-

tion of talc. Until conditions abroad improve, the trade will necessarily be limited to

the United States and Canada. This will have a tendency to reduce the output, as the

British market is important.

A small quantity of peat fuel was manufactured by the Canadian Peat Company,

Limited, of Alfred, Ont. About 600 tons were sold, having a value of $2,100.

Some 400 tons of phosphate of lime were shipped last year from a deposit in Lanark

county, the value being placed at $3,150.

Mineral Fertilizers

The chief elements upon which the fertility of the soil and consequently the wel-

fare of agriculture depends, are phosphorus, potash and nitrogen.

Phosphorus

Ontario and Quebec have in the past produced considerable quantities of phosphate

of lime, or apatite, from which by treatment with sulphuric acid, super-phosphates of

lime are obtained, supplying vegetation with phosphorus in an available condition.

The business of phosphate mining, however, came to an end a number of years ago

when phosphatic rock began to be mined in some of the Southern States and elsewhere,

and has not since been revived. The Canadian article was much richer in phosphoric

acid, but could not be placed on the market at a figure to compete with the American

product . There is no doubt that supplies could still be had if it were profitable to work

the deposits.

Potash

The question of obtaining potash for fertilizing purposes was a live one on the

continent of America before the European war began, but the war has given it still

greater emphasis. Germany has the largest known deposits of potash, and while in

times of peace she controlled them with an iron hand and with an eye single to her

own Interests, when hostilities were proclaimed exports were entirely cut off. Systematic

exploration for sources of potash within the borders of the United States has been

nine time carried on by the government of that country with only a measure of

Buccess. The beds of dried-up lakes in the arid regions of the west, the masses of kelp,

a species of seaweed thrown up on the western coast by the waters of the Pacific ocean,

the mineral feldspar, have all been examined and investigated, and doubtless will be

made to yield a certain quantity of potash until peace once more enables the German

stores to be drawn upon. For our own Province the possibilities of feldspar deserve

attention, for there are large supplies of this material, particularly on the line of the

Kingston and Pembroke railway, which carry 12 or 13 per cent of potash. The

difficulty has hitherto been the want of a practicable process which will isolate the

potash, or at any rate put it in a soluble form and so enable the growing plant to take

it iii> from the soil. Simply to reduce the feldspar to a powder by grinding it does

not seem to meet the requirements; or at any rate if such a process results ultimately

in the liberation of the potash through the action of the acids in the soil, the operation

slow that little or ao Immediate benefit is obtained.

Mr. C. W. Drury, associate professor of Mining and Metallurgy at Queen's Univer-

sity. Kingston, claims to have perfected a process by which without extracting the

potash contents of feldspar, they are rendered sufficiently soluble to admit of their



1915 Statistical Review 51

being assimilated by the plant roots. The process is a simple one, being as follows:

Crushed feldspar is mixed with limestone and iron ore, and with a quantity of coke
to melt the mixture is charged into a blast furnace. The molten slag is tapped from
the furnace and the slag ground. The ground slag is then used as a fertilizer either
alone or mixed with phosphoric acid and nitrogen compounds to form a " complete "

fertilizer. Prof. Drury finds the potash in the ground slag is soluble in a one per cent,

solution of citric acid, the latter being regarded as equivalent in action to the acids
of the soil, which are not capable of isolation. Experiments are to be made at the

Ontario Agricultural College, Guelph, to test the efficacy of the Drury feldspar slag.

Another source of potash is the sugar beet. At the works of the Dominion Sugar
Company, Limited, in Berlin and Wallaceburg, some 3,200 tons of material are obtained
yearly, which will give a quantity of potash equal approximately to 800 tons of muriate
of potash. About 8,500 tons of potash are imported into Canada annually, so that the

contribution of the sugar factories is of considerable importance. The process of

recovering the potash is briefly as follows: after most of the sugar is extracted from
the pulp, certain residues are left in the form of molasses. What additional sugar can

be extracted from the molasses is obtained by treatment with barium. The remaining
liquor, termed " mother liquor," contains 10.84 per cent, of potash and 3.6 per cent,

of nitrogen; the total ash is 18.76 per cent., and of this 57.78 per cent, is potash. The
" mother liquor " is concentrated in a partial vacuum without destroying the nitrogen,

and a product is obtained containing about 4 per cent, of nitrogen, and 11 or 12 per

cent, of potash. This is disposed of to the fertilizer manufacturers, who mix it with

nitrogen and phosphate for mammal use.

The agricultural use of potash is by no means the only one, since it enters largely

into the manufacture of chemicals, the United States requiring 12,000 or 15,000 tons

annually for this purpose.

Nitrogen

The remaining element essential for the growth of plants is nitrogen. The atmo-

spheric envelope which surrounds the globe is a vast reservoir of nitrogen, but it is

only in very recent times that successful attempts have been made to capture the free

nitrogen of the air and compel it to serve the needs of the agriculturist. Two leading

processes have been developed for the fixation of atmospheric nitrogen, entitled respec-

tively the " arc " and the " cyanamid " processes.

The arc or calcium nitrate method proceeds by means of the electric arc, in the

intense heat of which the nitrogen and oxygen of the air are caused to form nitrous

fumes; these are passed over water trickling through granite towers filled with broken

quartz, to form a weak nitric acid, and through iron towers percolated by a solution

of soda, where sodium nitrite results. Ninety-seven per cent, of the nitrous fumes are

thus absorbed. The nitric acid is passed on to granite vats filled with limestone, where

a watery solution of calcium nitrite is formed, to be later evaporated to dryness. The

sodium nitrate solution is evaporated and allowed to crystallize. Calcium nitrate has

as high a fertilizing value as sodium nitrate, the natural product from Chili. Other

valuable substances are produced, such as concentrated nitric acid and ammonium
nitrate.

In the cyanamid process calcium carbide is formed in the electric furnace by tin-

fusion of calcium and carbon—say lime and coke. The calcium carbide is finely

around and treated in a second set of furnaces with nitrogen gas of high degree of

purity, the nitrogen being obtained by the mechanical liquefaction of air and its coin-

cident fractional distillation. The product from the secondary furnaces is crushed and

reduced to the form of powder, which is hydrated to remove the caustic lime. It is

then ready for direct application to the soil, either alone or in combination with other

plant foods. From cyanamid may be obtained a long series of derivatives, such as

. ammonia, nitric acid, ammonium nitrate, and, what is of special interest to gold and
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silver mining companies at the present time, a cheap cyanide of potassium which is

said to be quite as effective in dissolving gold and silver as the article manufactured

in the ordinary way.

Both processes of nitrogen fixation depend upon abundant and cheap water power

for the generation of the electric current. The arc process has been highly developed

in Norway, where a company headed by Dr. Samuel Eyde operates a plant employing

200,000 continuous horse-power. Enlargements of this plant are being made which

will require 200,000 additional horse-power, and still another 150,000 horse-power has

been reserved for future developments. This company has an investment of $27,000,000.

The cyanamid process has been adopted in many of the countries of Europe, there

being three factories in Germany, two in Norway, two in Sweden, one in France, one

in Switzerland, two in Italy, and one in Austria; one also in Japan. There is none

in the United States, but there is one in Ontario, utilizing part of the power produced

from Niagara Falls. The company owning and operating this factory is the American

Cyanamid Company, which began operations in 1909 with a capacity of 12,000 tons

per annum. In 1912 this was increased to 32,000 tons, and extensions completed in

April, 1914, brought it up to 64,000 tons. In value, the output increased from $540,000'

in 1912 to $925,000 in 1913, and to $1,600,000 in 1914. Expansion of this typically

modern industry has been going on abroad with equal or even greater rapidity. The

total capacity of the plant already established represents an output of $15,000,000 per

annum, and an English company is said to be contemplating the application of 1,000,000

continuous horse-power to the production of cyanamid and its derivatives, 600,000 of

which has been secured in Norway and 400,000 in Iceland. In the works at Niagara

Falls, 25,000 horse-power is used, which is supplied by the Ontario Power Company,

and the limestone required is obtained from quarries near Beachville.

The cyanamid product is sold for its content of ammonia, as determined by analysis

of samples from each shipment; the analysis usually showing 20 to 22 per cent, of

ammonia. It is sold to fertilizer manufacturers and mixers in Canada and the United

States for the production of high-grade or " complete " fertilizers. The price per unit

fluctuates in sympathy with the cost of other ammoniated materials, such as nitrate

oda, sulphate of ammonia, animal tankage, dried blood, cottonseed meal, etc.

During the past two years the price has averaged about $2.25 per unit of ammonia
(20 pounds), f.o.b., Niagara Falls, Ont.

The population of the United States grew in the ten years following 1900 from
76 to 92 millions, an increase of 21 per cent., while its crop production during the

same period increased only 10 per cent. The proportion of foodstuffs produced which
is exported from that country is rapidly declining, and this is true also of animals
and meat. The cost of living during the 10-year period went up 59 per cent. Such
facts bring into relief the pressing necessity for increasing the productiveness of the
soil, and this necessity confronts not the people of the United States only but of

Canada as well, and of Ontario as the leading Province of the Dominion. The use of

fertilizers is essential to the production of a more abundant food supply, and the fore-

going paragraphs are for the purpose of pointing out that with regard to the three
indispensable requisites of fertilization, one of them, nitrogen, is already available
from a sourer within the Province itself, and that the raw materials from which the
other two mas be drawn are within the gift of the mining industry, awaiting only in

the case of potash, proof thai an efficient and economical process of production is

available.

Sources and Uses of Molybdenum

In March, 1916, there was received from the Imperial Institute, London, Eng., a
circular lett|r on the "Sources and [Jsea of Molybdenum Ores." the object of which
was to call attention to the demand now existing for molybdenite in the United King-
dom. The Director of the Institute intimated that he would be glad to have the names
and addresses of any firms in Ontario producing this mineral who wished to com-
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municate with possible buyers in Great Britain; also to receive samples of molybdenite
from localities in which supplies are available, not already represented in the Institute's

collections. Such samples would be placed on exhibition in the public galleries of
the Imperial Institute, and the attention of inquirers would be directed to them.

The memorandum accompanying the Director's letter deals with the sources of
supply of molybdenite within the British Empire, showing it to be widely, though
sparingly, distributed, and to occur in the following British countries and possessions:

England. Scotland, Australia. New Zealand, Canada, Newfoundland, South Africa,

India, Ceylon, the Federated Malay States, and the Virgin Islands of the West Indies.

It is also found in the following foreign countries: Austria, France, Germany, Russia,
Norway, Sweden, the United States, Japan and Mexico.

The principal production so far has been from Australia, mostly from Queensland.
New South Wales also raises considerable ore. The total output from these two States

in 1912 was 158 tons, 17 cwt., valued at £21,055, and in 1913 135 tons, 18 cwt., worth
£22,987. The occurrences in other parts of the Empire do not seem to have been
largely developed and up to the present time have been unimportant as sources of

production.

The following extract from the memorandum explains the uses of molybdenite
and the causes of the present urgent demand, which has sent the price up to the un-

precedented figure of £585 per long ton. From other sources it is learned that as high

a figure as $3,600 per ton of 2,000 pounds has been paid.

At the present time there is an exceptionally large demand for " steel hardeners."
Two of the chief materials employed for this purpose are molybdenum and tungsten.
Before the outbreak of war, Sheffield was largely dependent on Germany for its supply
of the latter metal in the proper condition for making " high-speed " steel. This was
mainly because British manufacturers were not conversant with the best methods of
extracting the metal and preparing it in the proper condition; now, however, they have
largely solved the problem, and the metal is being produced in this country.

It is probable that this is only the beginning of a movement for the manufacture
of similar metals in the United Kingdom.

The great demand for the so-called " special steels " has increased the demand not
only for tungsten, but also for molybdenum, and early in December, 1914, molybdenite
ore, containing the equivalent of 90 per cent, molybdic acid, was quoted at £6, 10s.

per unit per cent., or £585 per ton of 2,240 lbs.

The widespread use of molybdenum has hitherto been hindered by the irregularity

in the supplies of ore and the consequent high cost. The principal hindrance to the
exploitation of known deposits has been the lack of satisfactory methods for concentra-
tion. A standard ore should contain a minimum of 85 per cent, of molybdenite
(molybdenum sulphide, MoS 2 ). American buyers are stated to require concentrates
containing 90 to 95 per cent, of molybdenite, MoS ; . The presence of copper, arsenic,

bismuth, or tungsten reduces the price of the ore.

Uses of Molybdenum

The addition of molvbdenum to steel increases the hardness, toughness and elonga-

tion of the metal. Molybdenum high-speed steel, as used for machine tools, contains

8 to 10 per cent, of molybdenum, and is extremely hard and will retain its cutting
properties even when raised to a high temperature.

The compounds of the metal are also used in scientific work, and as pigments in

various arts and industries. The ammonium salt of molybdic acid is largely used in

steel works and other laboratories as a re-agent for the estimation of phosphorus in

steel, soils, etc. Large quantities of molybdenum are consumed in this way. Molyb-
denum compounds are also used for the production of a yellow colour on porcelain.

It may be added that molybdenum is now coming into use in the manufacture of

filaments, etc., for electric lamps.

In this Province molybdenite has been found in Renfrew, Peterborough. Victoria

and Hastings counties: Haliburton distrit. Timaganii Forest Reserve, Lake of the

Woods area and elsewhere. Small quantities have, at various times, been produced.

It is characteristic of this mineral that its occurrences arc irregular and pockety. It

occurs in hexagonal crystals of flatfish pyramidal form, and is also disseminated in
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small particles throughout the rock, in which case there is more or less difficulty in sepa

rating the mineral from the gangue. Owners of deposits might do themselves and

the Empire much service by vigorously exploiting their lands as soon as possible, and

in case of their being able to market even small parcels of molybdenite, by communi-

cating with the Director of the Imperial Institute.

Mining Revenue

From mining sources the revenue of the Department for the fiscal year ending

31st October, 1914, was $503,668.55, being $117,724.42 less than in the previous year.

Following are the items, together with the corresponding receipts for 1912-13:—

1913-14. 1912-13.

Sales of mining land $41,027 50 $95,068 94

Rental, leases, etc 16,469 76 20,878 43

Miners' licenses, permits, fees 64,195 26 93,256 10

Royalties 74,685 11 200,333 01

Mining Tax Act 306,861 40 211,063 84

Provincial Assay Office, etc 429 52 404 75

Diamond drills 387 90

$503,668 55 $621,392 97

The following schedule shows the transactions in mining land for the year. It

will be noted that the figures do not quite correspond with those given in the summary,
since they cover sales, leases, etc., completed during the year, while the summary
takes in all moneys collected.

Mining Lands Sold and Leased for year ending October 31st, 1914

District.

Sales Leases . Total.

No. Acres. Amount. No. Acres. Amount. No. Acres. Amount.

6

8

89

83

21

B

10,692.49
243.75
130.80

1,568.51
S 984.84
1,005.64

$

27,581 05

?32 00
l.-.'in 88

4,100 37

7,016 16

2,041 10

1.072 75

110
4

7

3.837.84
127.70
292.32

$
3.837 84

127 70

292 32

(04

10

39
116

21

12

14,530.83
371.45
723.12

1,568.51
1,404.84
i 006.64
617.25

$

859 70
1,519 in

4 100 37
33 1,420.00 1,420 00 B.486 16

2,041 10

:: 159.75 159 76

Total 160 157 5,837.61 617 49.'

Miner's Licenses

For miners' licences and other fees connected with the recording or mining claims,

the lotal receipts were $64,195.26. The fluctuations of this item from year to year

Indicate the degree of activity in prospecting and speculation in mining lands. When
Importanl discoveries are made, many miner's licenses are taken out and many claims

recorded bj prospectors who rush to the scene of the discoveries. On the excitement

subsiding the demand for licenses declines, and the revenue from this source falls until

another rich deposit is located. For a number of years, prospecting was very active

in the Timagaml Forest Reserve where a fee of $10 is charged to search for mineral,

In addition to the ordinary fee ol (5 for a miners' license. The reason of the extra

charge is that additional fire patrols are required to protect the forests from the dan-

ger caused by the presence of mining prospectors. The extent to which prospecting

has fallen off in the Reserve may be gathered from the fact that while 629 permits

were issued in 1910-11, only 7s were issued last fiscal year.
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Ro\ alties

Several of the mines at Cobalt pay a royalty to the Crown on their production.

The principal are the O'Brien and Hudson Bay, under special agreement with

the Government, and the Crown Reserve, under the terms of the original grant.

Details as to the rates, etc., were given in the Twentieth and Twenty-second Reports

of the Bureau, at pages 47 and 51 respectively. The payments for the last fiscal year

amounted to $74,685.11, as follows:

O'Brien $5,898 22

Crown Reserve 66,241 75

Hudson Bay 2,545 14

Total $74,685 11

The total royalties paid by the mines subject to these arrangements, up to the

end of the year was $1,836,049.84, as per the following statement:—

Crown Reserve $771,883 44

O'Brien 700,966 07

Hudson Bay 326,806 35

Chambers-Ferland 26,259 64

Cobalt Provincial 6,735 14

Hargrave 1,200 00

Waldman 777 48

Wyandoh 1,421 72

Total $1,836,049 84

Some of the mines paying royalty have ceased operation, and the yield of others is

declining. It follows, therefore, that this source of revenue will show a decided

decrease for the future.

In addition to the above, there are certain mining companies at Cobalt who hold

their lands from the Timiskaming and Northern Ontario Railway Commission, and

pay the Commission a royalty on their output. These lands, with the mining rights,

were vested in the Commission by the Government of the Province chiefly in connection

with the station grounds and right of way requirements. At the outset, the leases from

the Commission exacted 25 per cent, royalty at the collar of the shaft; this rate was

afterwards reduced to 25 per cent, on net profits computed on the basis of the Mining

Tax Act. Further reductions were made to 20, 17, 15, 12y2 and 10 per cent. On 1st

July, 1914, the rate was again reduced, this time to l l/2 per cent., at which figure it

will stand until 1st September, 1915, when it will come down to 5 per cent, on net

profits. The receipts by the Commission for royalties up to 31st October, 1914, were

as follows:—

Cobalt Townsite $279, 182 72

City ol Cobalt 100,791 13

Right of Way 272.109 17

Nancy Helm 6.126 60

Mining Corporation of Canada 8,405 60

Total $666,91". 22
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The Mining Tax Act

The Mining Tax Act (chapter 26, R.S.O. 1914) formerly called the Supplementary

Revenue Act, 1907, imposes a tax of 3 per cent, on the net profits of all mines in Ontario

in excess of $10,000 per annum, the profits being ascertained as provided in the Act. In

the case of mines paying royalties, the tax is not collected. The Act also levies a tax of

two cents per acre on mining lands in the unorganized districts, and a tax of two cents

per thousand cubic feet on the output of natural gas wells; of the latter, 90 per cent,

is rebated when the gas is used in Canada. As there is no gas now piped across the

boundary line, the rate collected on the entire production of natural gas is two-tenths

of a cent per thousand cubic feet. Where there is gross and deliberate waste of gas.

the provisions of the Act are found useful in putting a stop to this reprehensible

practice.

The amount received during the last fiscal year under the Mining Tax Act was
$306,861.40, as follows:—

Acreage Tax $ 10,046 41

Profit Tax 272,610 89

Gas Tax 24,204 10

Total $306,861 40

The 3 per cent tax on profits of mining companies has yielded in all since 1907,

when the measure came into force, the sum of $1,075,273.88. the levy by (calendar)

years being as follows:

—

1907 $ 66,741 68

1908 65,922 48

1909 78,327 58

1910 111,546 17

1911 131.577 75

1912 200,275 25

1913 206,212 77

1914 201,940 20

Total $1,062,543 88

The mines which have paid the tax, and the amounts paid by each are as follows:

Silver Mines.

Beaver $ 9,732 90

Buffalo 35,450 65

Casey-Cobalt 4,141 28

Coniagas 103.042 81

Cobalt Silver Queen 4,657 15

( Obalt Comet 1,003 20

Cobali Lake 9,733 77

Drnmmond 11,788 84

Foster 577 87

Kerr Lake 109,652 31

T.:i Rose 132,175 48

McKinley-Darragh-Savage 74,380 21

Miller Lake-O'Brien 4,322 04

Xipisslng 219,415 87
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Timiskaming $34,052 21

Trethewey 15,153 18

Seneca-Superior 7,339 48

Standard 1,447 00

Watts 258 69

Wettlaufer-Lorrain 19,054 45

Total $797,379 45

Nickel-Copper Mines

Canadian Copper Company $205,000 00

Mond Nickel Company 14,226 94

Total $219,226 94

Gold Mines

Dome $ 8,278 87

Hollinger 34,451 10

Porcupine-Crown 1,307 80

Total $44,037 77

Miscellaneous

Lake Superior Corporation (iron) $1,683 51

Loughborough Mining Company (mica) 216 21

Total $1,899 72

Summary

Silver Mines $797,379 45

Nickel-Copper Mines 219,226 94

Gold Mines 44,037 77

Miscellaneous Mines 1,683 51

Total $1,062,543 88

As regards the Cobalt silver mines only, the above figures show they have paid

into the treasury of the Province the sum of $3,300,364.51, without taking into account

the amounts contributed to the local municipalities under the provisions of the Mining

Tax Act as explained below. The amount is made up as follows:

Royalties paid direct to Crown $1,836,049 84

Royalties paid T. & N. O. Railway Commission 666,915 22

Three per cent, tax on profits 797,399 45

Total $3,^,00,364 51

This contribution from the bounty of nature towards the public expenses of the

Province does not appear to have seriously weakened the ability of the producing

mines to pay substantial dividends to their shareholders, since as is shown by Table

No. VII on page 18 these have reached a total of $55,228,964.42, almost exactly half

the gross value of all the silver yet produced from the mines of Cobalt.
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In dealing with the revenue from mine taxation, it should be pointed out that

by virtue of the Assessment Act of Ontario (R.S.O., 1914, chapter 195), the annual

income of a mining company may be assessed for taxation purposes by the municipality

within whose bounds it is situated. The Mining Tax Act provides that local taxes paid

in pursuance of these provisions may be deducted from the amount accruing under

the 3 per cent, clause, to the extent of not more than one-third of the total accrual,

or, in the case of the town of Cobalt, not more than one-half. In actual practice, the

local municipalities take the necessary steps to secure their full share of the taxation;

and it is due to the funds thus provided that so excellent a system of roads has been

constructed over the rugged surface of Coleman township, and that such mining towns

halt and Timmins have been enabled to instal water supply, sanitary systems

an 1 other ameliorations in keeping with standards of modern civilization.

It may be added, too, that of the acreage tax paid by owners of mining lands in

unorganized districts one-half the amount collected in any school section is paid over

to the trustees for school purposes.

Mr. George R. Mickle, who, as Mine Assessor, has charge of the collection of

revenue arising under the Mining Tax Act, supplies the following notes regarding

the operation of the Act for 1913-14.

The levy on profits, the most important source of revenue under the Mining Tax
Act, has increased substantially every year till 1912. The last three years have yielded
practically the same amount, but the future will show a decided drop, due to the
decline in profits of the operations at Cobalt; this being attributable to decreased pro-

du tion in silver, lower price obtained for the metal, and relatively smaller amounts
of rich ore. The revenue from the Porcupine district will partially compensate for this.

The tax obtained from natural gas is almost the same as for the previous year.

No substantial change in this seems probable during the next few years.

The acreage tax fluctuates greatly. When a list of lands is advertised for for-

feiture the returns increase rapidly, the amount received being swelled by the ten

per cent, penalty exacted on overdue taxes.

The acreage tax has been in operation for eight years, and the changes that have
occurred during that time might well be considered. Two circumstances diminish
the number of taxable acres: (1) organization of new municipalities, which renders
lie lands taxable by the municipality and not by the Province. This arises from increase

in the stable or permanent population and is a favourable sign, and (2) the forfeiture of

lands for non-payment of taxes. This latter cause has removed approximately 155,000

acres from the tax roll. The increase in taxable lands arises solely from patenting or

Ing new lands. In 1909 the total number of acres taxable was 833,812; the distribu-

tion of this is given on page 42 of the 18th Report of the Bureau of Mines. The taxable
lands are giv< according to the judicial districts in which they are situated; as the
bi lindanes of these have been materially altered there would be no object in repro-

ducing that statement for comparison. At the present time the total number of acres
taxable in the Province is 734,523, and the distribution is as follows:

Kenora District 64,722
Rainy River District 67,252

Thunder Bay District 309,868

Mgoma District 113,537
Sudbury District 68,851

Timiskaming District 94,470

Nlpissin t 8,897

Parry Sound District 6,925

Total 734,523

In the statement above referred to, i.e., for 1909, Rainy River district included
Kenora. and Nlpissing Included Timiskaming. It will thus be seen that there is a

net decrease of approximately 100,000 taxable acres, in spite of the increase in Timis-

kaming of about 80,000 acr
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Mining Companies

The list of companies incorporated in 1914 under the laws of Ontario to carry on
the business of mining in any or all of its branches was much smaller than usual.

The number of incorporations was 80, and the aggregate capital authorized $39,030,000.

In 1913 the number was 119, with a nominal capitalization of $78,000,000. Besides
these, 13 companies of foreign corporation were licensed to do business in the Pro-

vince, their total capital authorized for use here amounting to $5,445,000.

The lists are as follows:

Mining Companies Incorporated in 1014

Name of Company. Date of
Incorporation.

Capital.

Anglo Canadian Oils. Limited
Bowlby Sand. Lime, Brick Company. Limited
Boyd Pressed Brick Company of Milton, Limited
Buck Lake Mining Company, Limited
Builders' Cement Tiles. Limited
Canadian American Graphite Company, Limited
Cart Lake Cobalt Silver Mines. Limited
Chippewa Development Company, Limited
Clausman Mines. Limited
Coomac Oil Fields. Limited
Creosoted Block Paving Company, Limited (Clay Products I . . .

Frontenac Mica Company, Limited
Gerard Mines, Limited
Germerica Mining Company, Limited
Gilmour Lime and Gravel Company. Limited
Glen Lake Cobalt Mines, Limited
Great Western Exploration Company. Limited
Hamilton Gas and Oil, Limited
Hamilton Sand and Gravel, Limited
Hope Manufacturing Company. Limited (Sewer Pipe. etc.).
Hunton-Kirkland Gold Mines. Limited
James Devonshire, Limited (Clay Products)
Lake Shore Mines, Limited
Lake Shore Sand and Gravel Company, Limited
Laurabel Silver Mines, Limited
Little River Brick ft Tile Company, Limited
Minaker-Kirkland Gold Mines. Limited
Montgomery Crawford Mining Company, Limited
National Copper Company, Limited .*

New Extension Mines. Limited
Niagara Dredging. Limited
North-Woods Mines. Limited
Northeast Kirkland Mining and Development Co., Limited..
Northern Trap Rock Company. Limited
Nuca Oil Company. Limited
Ontario Rand. Limited
Ontario Sand Company, Limited
Ore Mountain Mines. Limited
Pay Ore Mines. Limited
Porcupine Pet Gold Mines, Limited
Porcupine Porphyry Hill Gold Mines, Limited
Porcupine Vipond Mini . Limited
Port Sidney Land and Mining Company, Limited
Preston Oil ft Gas Company. Limited
Refractory Ore Converters, Limited
Rocsand Co.. Limited
Royal Metals Separator Company. Limited
St. David's Sand Company, Limited
Schumacher Cold Mines, Limited
The Alvinston Brick and Tile Company, Limited
The Antonio Silver Mines. Limited
The Atikokan Development Company. Limited
The Attercliffe Standard Brick, Block and Tile Company.

Limited
The Azoff Natural Gas Company, Limited
The Barton Sand and Gravel Company. Limited
The Buff Pressed Brick Company of Hamilton, Limited
The Canadian Teat Company, Limited
The Canadian Sand and Gravel Company, Limited
The Canadian Sewer Pine and Clay Product Co., Limited . .

The Cataract Junction Sand and Gravel Company, Lint
The Clifton Sand and Gravel Corporation. Limited
The Dominion Clay Products Company. Limited
The Kingston Construction Company. Limited
The Lally Gold Mines, Limited
Tho Lethbridge Brick Company, Limited
The Mineral Spring Sand A Gravel Company, Limited ... .

Toronto
Milton
Milton
Kingston
Hamilton
Prescott
Toronto
Chippawa
Toronto
Toronto
Toronto
Sydenham . . .

.

Ottawa
Windsor
Toronto
Toronto
Toronto
Hamilton
Hamilton
Toronto
Haileyhury . . . .

Toronto
Haileybury . . . .

I
Toronto
Toronto
Windsor
Haileybury . . . .

New Liskeard .

Toronto
Toronto
sr. Catharines.
Toronto

!
Toronto
Toronto
Ottawa
Toronto
Niagara Falls . .

Hamilton
,
Hamilton
Toronto
Toronto

I

Toronto
Toronto
Preston
Hamilton
Hamilton
Kenora

I
arines .

Toronto
Alvinston
Toronto
Fort Frances. . .

Attercliffe Sta. .

Canfield

Hamilton
Hamilton
Toronto
Thorold
Hamilton
Toronto
Toronto
Toronto

D

Toronto
Steelton
Hamilton

Julv 4

April 20
January 10 .

.

July 3
June 29
September 19.

May 8

June 18
July 6

June 9
October 21. .

February 7 . .

May 2

October 2 . . .

.

November 4 . .

July 9
Mav 20
April 24....
February 17.
March 2

January 30 .

.

March Is. ...

February 25.
February 28..

March 18....
January 19 .

.

January 15 .

.

Julv 2

Julv i

July 14
December 8 .

.

February 13.
March 28....
June 8
Ji.l> 31
January 2 . . .

February 2 1 .

March 28
March 'J 7. ...

April 7

April 7

April 24
January 28. .

.

November 26
February l I

.

June 24
February ?.

August 17. . .

January 16.
March 27
March 2

March 12. . . .

August 5 . ..

.

Inarch 20. . . .

r 20. .

.

January 27
February 12..

May 6
January 10 .

.

March 21 ... .

September 18
April 2!'

March 18
January . . .

June 2
February 28.

$100,000
100.000
200,000
50,000
10.

2,000
40.000

1,500,000
3,000,000

100.0(1(1

50,000
1,000.000

75.000
1.000.000
100,000
40.000

1.500.000
40.00C
000

250,000
1,000,
100.000

1,500,000
400,000

1.

10,000
40,000

750,

1.000
75O.00(

45.000

500.000
i.ooo.oot
1.000.000
l,£ ,000
LOO
2.-.O.00C'

L50
100.000

onn
50.000

2. 000. hoi
lo 000

• O0(

LO

lon.noo
Li

250
l no. 000
lr.o.noo-

L5

50.1

3,ooo.nnn
80.000
40,000



60 Bureau of Mines

Mining Companies Incorporated in 1914.—Continued

No. 4

Nairn- of ( fimpany Date of
.. Incorporation

The Oil and pment Syndicate, Limited
The Oliver Rogers Stone Company, Limited
The Standard Smelting and Refining Company, Limited...
The Stewarttown Quarries, Limited '.

The Stoness Anglin Gilbert Mica Mining Co., Limited....
The Tierney Construction Company, Limited
The Tri-State Oil and Gas Company. Limited
Tho t'nion Cement Company, Limited
The White Reserve Mining Co., Limited
Toronto Sand and Gravel Company, Limited
Vacuum Gas and Oil Syndicate, Limited
Victoria Iron Ore Company, Limited
Wert Lake Brick and Products Company, Limited

D Ontario Natural Gas Company, Limited

Hamilton May 22
Owen Sound. . . February 5..

North Bay.... February 1 ].

Milton July 8
Kingston February 5.
Ottawa March 16. . .

Toronto June 1

Owen Sound... May 12
Toronto June 17. . . .

Toronto March 25. . .

Toronto August 17. .

Toronto January 27.
Wellington October 20..
Brantford June 22 ... .

Capital

Total

40,000
60.000

150,000
80,000
90.000

100.00(
1.000.000
200.000
200.000
5U.00(
60.00C

100,000
250,000

1,000.000

$39,030,000

Mining Companies Licensed in 1914

f Company. Head Office for
Ontario.

Date of
License.

Capital for use
in Ontario.

Burnside Gold Mines, Limited Haileyburv March 27.... £400.000
Calgary-Alberta Oils, Limited Toronto October 5. . . . $ 40,000
Cobalt Porcupine Syndicate, Limited Ottawa July 2 500,000
Crystal Oil Company, Limited Toronto September 18. 40,000
Intel-provincial Brick Company of Canada. Limited Toronto April 12 275,000
Kirkland-Goldfields, Limited Haileybury . . . . August 17 50,000
Kirkland Lake Proprietary, Limited Toronto November 11. 40,000
Teck-Lebel (Kirkland) Syndicate. Limited Toronto May 14 £10,000
The Anglo-French Exploration Company, Limited Toronto Julv 9 $200,000
The Consolidated Stone Company, Limited Toronto January 13.. 10.000
The Huronian Bolt Company. Limited Almonte June 6 £25.000
The Mining Corporation of Canada. Limited Toronto March 20.... $2,075,000
\ it rifled Clays. Limited Toronto December 17. 40.000

Mining Divisions

Following is a list of the Mining Divisions of Ontario, showing also the names
and addresses of the Mining Recorders and the receipts from each Division for the
last fiscal year:

Mining
Dm ision

.

(fame and P.O. Address
of Recorder.

Receipts.

Purchase
Money.

Miner's
Licenses.

Permits. Recording
Fees.

Total
Receipts

Kenora w . I.. Spry, Kenora.
Porl Arthui L
Baull St. Marie... S.
Sudbury 0.

ids II

Montreal Rlvei ... \

Timiskaming (in-
cluding Coleman) ••. T. Smith. Baileybury

Parry Sound II. K. McQuire, Parry Sound.
' Lake I. \. Hough, Matheson

Porcupine O. II. Qauthier, Porcupine...

W. Morgan, Porl Arthur.
T. Bowker, Saull 9te. Mai
A

. ( lampbell, Sudbury
I'. Sheppard, Qowganda. . .

.

Skill. Elk Like

-

1 172 10

6 803 80
4 107 03
2 707 96
1 868 07
'-' 79

1 101 86
00

6 696 "I

l 1 700 20

IS 332 86

2.618 00

B96 00

979 00
646 00

7,310 00
ill 00

1,996 "(i

i p. oo

L20 00
I

129 50

1,003 26

168 00

3,905 25

512 06

2,721 40
41 00

i"..-,;.-, ::,

.-..lis 26

2,285 60
18,516 06
5,471 03

3,479 18

1,494 54

11,448 M
182 01

19.267 78

23.651 46

28 601 21 93,146 08

For Eastern Ontario and tin Fort Frances Mining Division no resident Mining
Recorder has yet been found necessary, and in accordance with the provisions of the

Mining Act all mining claims are recorded and other business regarding mining lands

transacted with thi Department at Toronto. The revenue not derived through the

Mining Recorders' ..dices is collected by the Department.

Brief reports are made by tbe Recorders on the work done in their several Divisions

during the year. These are summarized as follows:
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Miner's licenses issued, 28; Miner's licenses renewed, 47; claims filed, 25; trans-
fers. 6; certificates of record, 20; certificates of work, 23; appeals to Mining Commis-
sioner, 1; letters received, 957; letters written, 826.

Port Arthur

Letters received, 2,303; letters written, 2,270; miner's licenses issued, 239; miner's
licenses renewed, 284; mining claims recorded, 353; mining claims cancelled, 115;
transfers and agreements filed, 153; surveyor's plans and field notes filed, 74 sets;

applications for patents or leases, 72; certificates of record granted, 34; certificates of
work, 27.

Gold was discovered north of Schreiber and nickel was reported found northeast
of the Nipigon Forest reserve.

Sault Ste. Marie

Miner's licenses issued, 56; miner's licenses renewed, 125; mining claims recorded,
"23: mining claims cancelled, 68; mining claims transferred, 20.

Sudbury

Miner's licenses issued, 177; miner's licenses renewed, 461; mining claims re-

corded, 237; mining claims cancelled, 2,088; transfers, agreements, etc., filed, 230.

There were more or less prospecting in West Shiningtree, Berth 11. and Davis
township; also later in the year in Olrig township, where rare minerals are said to

have been found.

Montreal River

Miner's licenses issued, 120; miner's licenses renewed, 9; certificates of record
issued, 17; certificates of work, 20; mining claims recorded, 28; Forest Reserve permits
issued, 2.

There was little activity last year. Work was done with good promise on the
White Reserve and Rubicon mines in Whitson township, Maple Mountain area; also

on the Mapes-Johnston property in the township of Mickle.

Gowganda

Miner's licenses issued, 14; miner's licenses renewed, 129; certificates of record

issued, 42; certificates of work, 51; mining claims recorded, 23; mining claims can-

celled, 1,072; transfers and agreements recorded, 19; Forest Reserve permits issued, 13.

A locally important feature was the finding of good ore bodies on the Miller Lake-
O'Brien properties and the persistence there in value of known veins to a depth of

over 400 feet. The Clevenger Mining Company on the Mann ridge have worked steadily

with encouraging results, but the Mann and two other companies operating with old-

country capital have suspended work. The money stringency has put a stop to specu-

lative enterprise.

TimiskaminK and Coleman

Miner's licenses issued, 294; mining licenses renewed, 1,215; Forest Reserve per-

mits issued, 5; transfers, agreements, etc., filed, 99; mining claims recorded, 215;

mining claims cancelled, 217; certificates of record and work granted, 81; disputes

entered, 2; appeals, 1; applications for patents, 16; extensions of time, 60.

Prospectors and others holding mining claims on which the work had been done
found it difficult to get the money to take out patents. In the early part of the season

many claims were staked out in the townships of Lee, Bompas, Block, Alma and
»-€airo, but few of them were recorded, prospectors being short of funds. In nearly all
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cases discovery of gold-bearing quartz was reported. Many prospectors living and

usually operating in Timiskaming were attracted to Larder Lake division by tbe gold

finds in some of the townships now included in that division.

Larder Lake

Miner's licenses issued, 120; miner's licenses renewed, 421; claims recorded, 718.

Parry Sound

Miner's licenses issued, 6; miner's licenses renewed, 22; claims recorded, 2; claims

cancelled, 11; certificates of record issued, 1; certificates of work, 1.

There was little prospecting during the year, owing to the scarcity of money and

the restrictions placed by the law on located and patented lands. Some 20 or 25 iron

ore claims staked out in the township of Lount are still under development.

Porcupine

Miner's licenses issued, 134; miner's licenses renewed, 493; claims recorded, 240;

claims cancelled, 3,270; transfers recorded, 232; agreements, 7; disputes entered, 11;

Forest Reserve permits issued, 9.

There was a marked falling-off in business as compared with last year. Prospect-

ing naturally diminishes as a camp becomes older, but the financial stringency, especi-

ally after the war broke out, had a great effect in lessening activity. Considerable

development work was nevertheless done on promising prospects, and four mines were

added to the list of producers, namely, Porcupine Crown, Vipond, Rea and Little Pet.

In the proven area and working mines, the prospects are exceedingly bright, and the

importance of the camp has been fully established. Several of the mines are adding

to their milling capacity, and the production of gold in 1915 will probably be not less

than six million dollars.

Provincial Assay Office

Mr. W. K. McNeill, B.Sc, in charge of the Provincial Assay Office, Toronto, reports

as follows for the year 1914:

During the past year work has been carried on much along the same general lines

as in former years. Nearly six hundred samples were examined and reported upon.

In addition a large number were identified, and general information was given for

which the Department made no charge.

This year the laboratory was equipped with a Curie electroscope for testing radio-

activity, and owing to the encouragement given by the Legislature for the discovery

of radium-bearing ores there has been an unusually large number of samples sub-

mitted. No charge is made for testing for radium.

During the latter part of the year a renewed interest was created in platinum-

bearing ores by the reported finds of the ores in Northern Ontario; consequently a
number of samples were sent to us for assay.

The office took charge this year of the mineral exhibit of the Bureau of Mines at

the Canadian National Exhibition, Toronto, which was placed in charge of Mr. T. E.

Rothwell, Assistant Provincial Assayer. An exceptionally fine display of the mineral

resources of the Province was made, the success of which was due in a large measure
to the cheerful co-operation of the mining companies and individuals who appreciate

the educational value of such an exhibit.

The chemical laboratories and assay office are among the most up-to-date in the

Province, and are especially designed and equipped for accurate work; but so as not

to encroach on the professional domain of private assayers and testing laboratories,

a fee is charged for all public work, the purpose being to have a laboratory to assist

prospectors and to do umpire work.

The work consists of:
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(a) Examination and assaying of samples received from prospectors, mining
engineers, geologists and the public generally.

(b) Analysis of samples of rocks, etc., for the geologists of the Bureau of Mines.

(c) The sampling of carload lots of cobalt silver ores shipped from the mines,

upon which the Government collects a royalty. This work is done at the various

smelters, and is in charge of Mr. T. E. Rothwell, Assistant Assayer.

(d) The assaying and valuation of these car lots.

(e) Special research work.

Instructions

Samples will be dealt with in the order of their arrival. In every instance speci-

mens and samples should be accompanied by statement specifying the precise locality

whence they were taken.

Crushed samples representing large quantities or samples less than five pounds
weight may be sent by mail as third class matter. Write your name and address

plainly on each parcel. Send instructions, with money in payment of fees in a separate

letter. Samples may be sent by express, charges prepaid.

Sample bags addressed to this Laboratory for sending ore pulp by mail may be

obtained free on application; also canvas bags for shipping.

Money in payment of fees, sent in by registered letter, post-office order, postal

note, or express order, and made payable to the Provincial Assayer, must invariably

accompany sample to insure prompt return of certificate, as no examination is com-

menced until the regulation fee is paid.

Samples should be addressed as follows:

To

Provincial Assay OflBce,

5 Queen's Park,

Toronto, Ont.

Schedule of Charges

1. Assays:

Gold $1 00

Silver 1 00

Gold and Silver in one sample 1 50

Platinum 4 00

Gold and Platinum in one sample 5 00

Gold by amalgamation 2 00

For the amalgamation assay for gold at least five pounds of ore must
be sent.

2. Iron Ores:

Iron (metallic) $1 00

Silica 1 50

Iron and insoluble residue 1 50

Ferrous Oxide 2 00

Phosphorus 2 00

Sulphur 2 00

Iron, Sulphur, Phosphorus and insoluble 5 00
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Manganese $2 00

Titanium 2 00

Complete analysis:—Ferrous Oxide, Ferric Oxide, total Metallic

Iron, Silica, Alumina, Lime, Magnesia, Manganese, Phos-

phorus, Sulphur and Titanium 15 00

3. Limestones, Dolomites, Marls, Clays, Shales:

Determination of:

Insolubles $1 00

Silica 1 50

Ferric Iron 2 00

Ferrous Iron 2 00

Alumina 2 00

Lime 1 50

Magnesia 1 50

Alkalies (combined) 5 00

Potash 4 00

Water (combined) 1 00

Moisture 50

Organic Matter 1 00

Carbon Dioxide 1 50

Sulphur 2 00

Phosphorus Anhydride 2 00

4. Examination of Clay, Shale, or Cement Rock for Cement Manufacture:

Determination of:

Silica, Iron Oxide, Alumina, Lime, Magnesia. Sulphuric Anhy-

dride and Volatile Matter $10 00

5. Coal, Coke. Peat, etc.

Determination of:

Moisture $0 50

Volatile Combustible 1 00

Fixed Carbon 1 00

Ash 1 00

Sulphur 2 00

Phosphorus 2 00

Calorific Value 5 00

lltimate Analysis Price on Application

6. Mineral Waters Price on Application

7. Ores and Minerals:

Determination of:

Alumina $2 00

Antimony 3 00

Arsenic 3 00

Bismuth 3 00
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Cadmium $3 qo
Chromium 3 00

Cobalt 3 00

Copper 2 00

Gold 1 00

Ferrous Oxide 2 00

Ferric Oxide 2 00

Lead 2 00

Lime 1 50

Magnesia 1 50

Molybdenum 2 00

Manganese 2 00

Nickel 3 00

Silica 1 50

Water 1 CO

Zinc 2 00

8. Rocks, Complete Analysis Prices on Application

9 Slags. Sand, etc Prices on Application

10. Identification of Minerals and Rocks not Requiring Chemical

Analysis Free

Any analytical work not specified in this circular will be undertaken on application

to the Provincial Assayer.

The pulp of each sample is retained for future reference.

5 Ji.^r.
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MINING ACCIDENTS IN ONTARIO IN 1914

Chief Inspector of Mines, T. F. Sutherland, Toronto; Inspectors, E. A. Collins,
Kingston; J. Q. McMillan, Cobalt; James Bartlett, Sudbury

During the year 1914 at the mines, metallurgical works, quarries, clay pits, and

gravel pits regulated by the Mining Act of Ontario there were 54 fatal accidents,

causing the death of 58 men. Of these, 28 causing the death of 29 men, occurred under-

ground—a decrease of 8 as compared with the preceding year. The fatal accidents

tnk place in mines operated by 23 different companies. At metallurgical works there

was a marked decrease—4 fatal accidents causing the death of 5 men as compared with

11 fatalities during 1913. The number of fatalities at quarries shows an increase—14

fatal accidents resulting in 15 men killed, as compared with 8 killed in 1913, and

one in 1912. The increase noted from year to year in the number of fatalities at

quarries and clay and gravel pits is due to the fact that more complete returns are

now being received from such works than formerly.

The tables of accidents at the metallurgical works and quarries are separated in

this Report from accidents at the mines. For this tabulation the clay and gravel pits

are grouped under the heading Quarries.

The total number of serious accidents in and about the mines of Ontario reported

to the Bureau of Mines in 1914 was 359; resulting in 38 deaths and injuries to 328

persons; of these accidents 282 occurred underground, and 75 above.

At metallurgical works there were 104 accidents, which caused the death of five

men and serious injuries to 101.

At quarries there were 30 accidents, causing the death of 15 men and serious

injuries to 16. It is evident that only a small portion of the non-fatal accidents at

quarries is being reported to this Department.

In accordance with the Mining Act, inquests were held on all fatal accidents and

attended by one of the Inspectors.

Table of Accidents

1913. 1914.

Killed. Injured. Killed. Injured.

Alines :

—

37
8

29

251

69

251

11

77

Metallurgical Works :

—

No. killed 5

No. injured 2111 101

Quarries :

—

No. killed 8 15

12 16

Totals 64 533 58 445
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The fatal accidents occurring in the mines were divided amongst the several

districts as follows:

Gold mines of Porcupine and Kirkland lake 12

Silver mines of Cobalt and adjacent districts 11

Nickel-copper mines of Sudbury 9

Iron mines of Michipicoten 4

Iron pyrites mine. Western Ontario 1

Mica mine, Eastern Ontario 1

Total 38

It is interesting to note that the greater number of fatalities occurred during the

first six months of this year as in 1912.

Month. 1913. 1914.

January 10 6

February 12 5

.March 9 7

April 6 7

May 8 5

June 2 8

47' 38

July 5 4

August 6 5

September 1 2

October 2 3

November 2 4

December 1 2

17 20

Analysis of Fatalities at Mines

Cause.

Falls of ground
Shaft accidents
Explosives
Miscellaneous (underground)
Surface

1914

Per cent.

7.9
26.3
26.3
15.8
23.7

Table of Fatal Accidents in Mi nes, Metallurgical Works and Quarries, 1901 to 1914

— 1901 1902 1904 1905 1 1906 1907 1908 1909 1910 1911 VJl'i 1913 1914 Total.

Persons killed at metallur-
gical works and mines..

Persons employed at

metallurgical «orks and

Persons employed at non-
producing mines (est i-

13

4.1.'{5

550

4.685

2.77

10

4.426

450

4.876

2.05

7

1,499

400

3.899

1.79

7

3.175

400

3.875

J. 80

9

4.415

500

4.915

I.R.'i

11

5.017

750

5,767

1.90

22

6,305

1.140

7.345

2.99

47

7.435

1,750

9.185

5.11

49

8.505

2.000

10.505

4.66

4S

10.862

2.000

12,862

3.73

49

12.543

2.000

14.543

3.37

43

13.108

2,000

15,108

2.84

64

14.293

2.000

3.03

58

14,361

1.500

15,861

3.6

437

112,879

17,440

Total persons employed..

.

Fatal accidents per 1.000

129.819

3.37
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Cause and Place of Fatalities in Mines

The following schedule shows the cause and place of the fatalities in 1914, com-

pared with 1913:—

Below ground:—
1913. 1914.

Falls of ground 5

5 3

Shaft accidents:—

Staging in shaft breaking 1

Falling down shaft 1 2

Objects falling down shaft 2 2

Falling from bucket ° 2

Attempting to get on and off skip or cage in motion 4 1

Falling crosshead 2

Run over by skip ° 1

Killed in cage while gassed ° 1

Miscellaneous accidents:—

-10

Explosive accidents:—

Premature explosion while loading or lighting holes 8 5

Drilling into bottom of old or missed holes 5 1

Asphyxiation from gases from explosives 1 2

Picking or putting bar into old hole containing explosive.

.

1

Delayed explosion while sandblasting 1

-14 10

Falling down winze 1 2

Falling clown stope 1 !

Struck or buried by ore 4 2

Struck by falling objects 2

Crushed between cars 1

Scaling ° 1

Above ground:

—

Crushed by car * °

Struck by falling objects *

Electrocuted 2

Killed by fall 3 3

Caught by machinery 2

Team running away

Drowned °

Boiler explosion °

Total 45 38
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The occupation and nationality of men killed in or about the mines are set out in the fol-

lowing table

:

Occupation.

Drill runner
Drill helper.
Trammer .

.

Blaster
Foreman . .

.

Teamster . .

.

Timberman .

Mechanic . .

.

Carpenter .

.

Mill man . .

.

Labourer. .

.

Deckman ,

.

Totals

.22 -a d
d

"u

a
'3

1

a d d
"53

M a a (/> h
a a 2 a rt o •"* u 3
Hcc fe < O M O M

17

1

1 1

,2

14

6

3

2

3

1

2

2

1

1

2

1

38

The ages of the men killed at the mines were as follows

17-20 21-25 26-30 31-35 36-40 41-45 60-65 Total.

1 9 12 9 4 2 1 38

Cause and Place of Non-Fatal Accidents at Mines

The following schedule shows the cause and place of the non-fatal accidents in

1914 at the mines and the number injured:—

Underground:—

Falls of ground

Shaft accidents:—

Cage accidents 12

Falling part way down shaft 10

Objects falling down shaft 6

Miscellaneous 1

Explosives:—

29

Drilling into old or missed holes s

Picking into explosives 4

Premature explosion 8
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Miscellaneous accidents:—
Falling down stopes, raises, winzes, chutes or man-ways 8

Jammed by cars, skips, buckets or pieces of rock or ore 50

Scaling 15

Foreign material in eyes 19

Injured at chutes 21

Burned 2

Flying rock 3

Rock rolling down pile 19

Caught by drill 21

Falling objects 16

Falling from staging 13

Miscellaneous 12

199

Surface:—
Falling from elevated places 2

Caught by machinery 30

Burned by electric wire 1

Falling objects 8

Burned 2

Foreign material in eyes 5

Boiler explosion 1

Slipped on ice 6

Miscellaneous 22

77

Total 328

The occupation and nationality of the men injured in or about the mines were as

given below:

—

Occupation

6L

m a
.22 3
a a

a
a

3
.2 o5

o

a3

-a

IS

3

<

3
'3

3
a
a

M

xj
05

"3

ga
CO

O

'o
a

a
O

a

'55

c/l u

3

jo

ea

O

a

1 3

Drill runner 19
10
5

3

5

10

7

4

1

7

1

2

1

11

1

1

2

3

19
8

4

2

2

12

5

28

6
2

11

4

26
3

3

"2

7

3

17
2

1 2 2 1 2 3

3

3

82

Drill helper .

.

33

10 2 12

2

109

1 .... 19

Foreman . .

.

9
Machinist .

. 10
Carpenter .

.

2 9
Crusherman 1 1 6

1

Timberman . 3 10
Refiner 1

Deckman 1 3

Blacksmith 1 7

Draughtsman . .

.

1

Millman 11

Scaler 2 1 4

Engineer 1

Pumpman 2

Cagetender 1

1

1 2 7

Hoistman 1

2 2

Totals 99 44 57 47 5 2!) 12 2 1 3 17 1
•->

!( 328
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The ages of the men injured at the mines were as follows:

—

17-20 21-25
;

26-30 31-35 36-40 41-45 46-50 51-55 56-60 75-80 Unknown Total

23 85 96 43 38 12 3 3 1 1 23 328

The following table shows the time during which the injured persons were incapacitated

for work.

T3
CD
U
a

co o
CO M A T3

CO co CO co co A CO

j£ J4 ^ J* M JX AS CD CD -^>

Class of Work- <o <o O HI
S CD

CD
co

CO
CD

CD
CD

3
£ is O

£ & £ £ £ £ £ £ JVJ 5M ft
CD CO

SVJ co •* ire to t» OO OS s-
2h

JQ o o o O o -t-i CD -^>

-(-a +s -»j 5 -«-» -+J >
rH cm ro -* ire 5D t~ OO — — o 14 E-i

Mines

—

Above ground 21

62

27

8

46

IS

3

27

12

6

21

6

5

12

7

7

20

1

2

6

4

5

7

1

1

8

1

1

9

4

6
10

6

12

23

14

77

Below ground 251

101

2 1 2 1 2 2 1 5 16

Totals 112 73 44 34 24 30 12 13 10 16 23 54 445

Legislation Affecting Mines

On January 1st, 1915, the amendment to the Mining Act affecting cages and skips

used for carrying men came into force. It is as follows (section 164, rule 32a):

All cages and skips used for lowering or raising men shall be constructed as follows:

(a) The hood shall be made of steel plate not less than three-sixteenths of an

Inch in thickness;

(6) The cage shall be provided with sheet iron or steel side casing not less than

one-eighth of an inch in thickness, or with a netting composed of wire not less than

one-eighth of an inch in diameter, and with doors made of suitable material;

(c) The doors shall extend at least five feet above the bottom of the cage, and

shall be closed when lowering or hoisting men:
(d) The cag: shall have overhead bars so arranged as to give every man an ea*.

and secure handhold;
(e) The safety appliances shall be of sufficient strength to hold the cage or skip

with its maximum load at any point in the shaft.

(/) The cage shall not have chairs attached thereto which are operated by a lever

through or from the floor.

The necessity for a regulation of this kind is seen from the number of accidents

every year due to the light open-type cage in use at many Ontario mines. Care should

be taken that the gate is kept in good repair and is so constructed that it cannot open

outwards, thus avoiding all possibility of catching in the shaft timbers.
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Sce/e ' '/ig /nch - I root

Va'Pipe

Bo/t to Cage

Collapsible Cage Gate, Crown Reserve Mine, Cobalt.

On January 1st, 1915, the Workmen's Compensation Act came into force.

The mining industry is included in Schedule I. Industries so classified are not

individually liable. The Board levies an assessment and collects an accident fund, out

of which the compensation to workmen is paid.

Compensation is paid on all accidents arising out of and in course of the employ-

ment, except:

—

1. Where the disability lasts less than seven days.

2. Where the accident is attributable solely to the serious and wilful misconduct

of the workman and does not result in death or serious disablement.

The scale of compensation is as follows:—
If the accident results in death and the workman leaves a widow but no children,

the widow la entitled to a monthly payment of $20 a month.
If he leaves a widow and children the payment to the widow is $20 a month and

$5 a month for each child under 16 years of age, not exceeding $40 in all.

If he leaves children only, the payment is $10 a month for each child under 16,

not exceeding $40 in all.

If the workman was under 21 years of age and his dependents are his parents or one
of them, such parents or parent will be entitled to $20 a month until the workman
would have become 21 years of age, or for such longer time as the Board may determine.

In the case of other dependents they are entitled to a sum reasonable and propor-
tionate to the pecuniary loss occasioned to them by the workman's death, as deter-

mined by the Board.
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The necessary expenses of burial, not exceeding $75, are also in all cases to be paid.

All the above is governed, however, by the provision that in no case is the com-
pensation to exceed 55 per cent, of the workman's earnings in the employment; and all

provisions for compensation are subject to the proviso that no salary or wages of a
workman shall be reckoned at more than $2,000 a year.

In the case of a widow who marries again the periodical payment ceases on her
marriage, but she is entitled within a month after her marriage to a lump sum equal

to two years' payments.

Where the accident results in total disability of the workman, he is entitled during
the continuance of the disability, whether for life or temporarily, to a weekly or
monthly payment equal to 55 per cent, of his earnings in the employment. Where the

workman is only partially disabled he is entitled to 55 per cent, of the impairment of

his earning capacity.

Where less t* ,<\ six workmen are usually employed in mining, including prospect-

iug and development work, except in producing mines where the workmen are in the
employ of the owner, lessee or recorded holder thereof, the industry is withdrawn from
its class in Schedule I.

An industrial disease is considered a personal injury by accident, and a workman
or his dependents is entitled to the regular scale of compensation. The most common
industrial disease in mining is miners' phthisis.

Employers are required to give notice to the Board by registered mail of an acci-

dent within three days of its occurrence.

The rate assessed per $100 of payroll in mining and associated industries is as

follows:—

Mining $3 00
Iron smelting 2 00
Concentrating, stamping or other preparations of metals or minerals (without

heat) 80
Reduction of ores (with heat), smelting or refining of other metals or minerals.. 1 50
Clay and gravel pits 2 00
Quarries 2 50
Railroads 6 00
Manufacture of explosives 10 00

The Act as it now stands is criticized by mine operators in connection with the

following points:—

Miners' phthisis is an industrial disease which, under ordinary conditions in

Ontario would result only after several years' work underground. There is nothing in

the Act to prevent a miner who has contracted this disease in another country moving
to Ontario and taking advantage of the compensation paid by the Ontario Act.

The Act requires that all accidents be reported within three days. All compensa-
tion is paid only for accidents which incapacitate a workman for seven days, and as

the majority of mining accidents do not disable a man for this period, the reporting

of such accidents entails considerable unnecessary work.

The grouping of all the mines under one classification weakens the incentive to
avoid accidents. Certain mines are necessarily more unsafe to work than others, and
must in the long run have a higher accident rate. Within the past three years several
mining companies in Ontario have by means of safety engineers, mine inspectors or
safety committees gone to considerable expense in efforts to lower their accident rate;

in every case these efforts have met with signal success. Neve^.hsless the safe mine
or the careful operator has to pay the same rate as the unsafe mine or the indifferent

operator. The result has been that since the Act came into force several companies
have abolished their safety departments.
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Falls of Ground

Three men were killed in 1914 as a result of falls of ground, a decrease of two

compared with 1913. Few mines in Ontario have what can be called " bad ground."

At the Crown Reserve mine on March 7th J. Johnson, a timberman, was killed

while scaling. The piece which fell weighed about four tons and had been examined

by Johnson, who considered it safe.

Ar the Helen mine on May 2nd an Italian drill runner, named Giacinto Zanetti,

while mining out a small pillar, was caught and killed by a sudden rush of fine ore

when a pocket of loose hematite in the pillar was tapped. It is probable that this

pocket of loose ore was formed by the partial crushing of the pillar.

At the same mine on July 2nd an Italian trammer, Dante Boni, was caugh^ and

killed by a sudden rush of pyritic mud which was being mined.

Shaft and Winze Accidents

Twelve men were killed in shaft and winze accidents during 1914, an increase of

two over the preceding year.

The shaft accident at No. 2 mine of the Canadian Copper Company on June 25th,

whereby shift boss Bedford was run over by a skip and instantly killed, was directly

due to an infringement of the Mining Act by a Pole trammer named Radul, who acted

as skiptender on the tenth level and who signalled from that level for the skip, which
was at the ninth. Radul was arrested on a charge of criminal negligence and, not

being able to supply bail, was kept in the Sudbury jail until October, when his trial

was held. He was found guilty of criminal negligence, but, on account of the fact

that he had spent four months in jail, was discharged on suspended sentence.

Two men were killed while shaft-sinking by reason of the drilling equipment not

being properly attached to the cable while being raised or lowered. At the City of

Cobalt main shaft on June 22nd a drill helper was struck by a machine bar which
fell while being hoisted from the bottom; at the Levack mine on June 27th a drill

runner was struck by a column arm which became loosened from the column while

being lowered.

Four fatal accidents occurred while men were being hoisted in the cage or bucket.

On February 24th at the Hewitt mine a drill runner fell out of the bucket, while being
hoisted away from a round of holes which had been lighted, and was killed either by
the fall or the explosions. A battery was not used in this work, as required by the
Mining Act. On April 21st at the Dome Lake mine a timberman attempted to ring

the signal bell while passing a level, and was caught against the timber and killed.

At the same mine, on August 8th, a drill helper fell out of the bucket at a point about
15 feet below the landing level. At the Hollinger mine on April 21st a drill helper
collapsed on an open cage, while gassed, and was crushed against the shaft timbers.
The drill runner was fined for failure to observe due care for the avoidance of injury
to a fellow workman in not accompanying his helper to the surface.

Two men were killed in winze accidents. At the Kerr Lake mine on June 12th a
Galician trammer shoved his car into the winze and fell with it 50 feet to the bottom.
At the Curry mine in South Lorrain a drill helper in some unaccountable manner
fell into the winze after unloading the bucket.
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Accidents from Explosives

Twenty men were injured and 13 men killed in 1914 in accidents due to the use

of explosives. Of the fatal accidents ten occurred at mines and three at quarries. As

in previous years, most of these accidents were due to carelessness and ignorance in

the handling of explosives.

Five men were killed in accidents classified under the heading of " Premature

explosion while loading or lighting holes." Two accidents, one at the Helen and one

at tho Magpie, occurred while firing sand-blasts. The Worthington accident occurred

while firing a series of bench blasts in a stope. These three accidents were probably

the result of the explosive not being properly covered. A blaster's helper was killed

at the Porcupine Crown mine on November 6th. The blaster, an experienced man,

considered the accident due to a " quick fuse," but there is a strong probability that,

owing to difficulty in lighting some of the fuses, the men remained longer at the face

than they realized. The Beaver accident was evidently caused by a fuse becoming

ignited from the flame of a carbide lamp hung on the wall.

Only one fatality resulted from drilling into a missed or cut-off hole, and in this

case the hole was so situated that detection was difficult. Two men were asphyxiated

at the Garson mine while preparing to blast the squaring-up holes in a raise. The^e

men had fired 50 sticks of 60 per cent, dynamite in the raise and had not blown any

air. After waiting a couple of hours for the smoke to clear, they attempted to work

in the raise, but collapsed while trying to escape. A quarry foreman was killed while

attempting to break a rock containing explosive. At the Stitt claims, Kirkland lake, a

miner was killed by picking into a missed hole in the shaft. Two fatal accidents

occurred through men returning too soon to an unexploded shot, and a drill helper at

a quarry was killed while attempting to clean out a missed hole with a drill steel.

" Don'ts" with Explosives

Miners' Circular No. 13, " Safety in Tunnelling," issued by the U. S. Bureau of

Mines, gives the following "Don'ts" in the care and use of explosives: —

Don't rely in any degree whatsoever upon the supposed "inertness" of dynamite,
but at all times use care in handling it.

Don't smoke while handling explosives, and don't handle explosives near an open
light.

Don't shoot into explosives with a rifle or pistol, either in or out of a magazine.
Don't carry loose detonators (blasting capsj or electric detonators in the clothing.

Carry them in special boxes.

Don't transport detonators or cartridges containing detonators (primers) to the
hading in the same box or package with the supply of dynamite for the round, and
do not place them side by side after they reach there.

Don't tap or otherwise investigate a detonator or electric detonator.
Don't attempt to take detonators from the box by inserting a wire, a nail, or any

other sharp instrument.
Don't try to withdraw the wires from an electric detonator.

Storing

Don't leave explosives in a wet or damp place. Keep them in a suitable dry
place, under loch and key, where children or irresponsible persons cannot get at them.

Don't store dynamite boxes on end, as nitroglycerine is more liable to leak from
the cartridges.

'1 store or handle explosives near a residence.
Don't open packages of explosives in a magazine.
Don't oinon dynamite boxes with a nail puller or powder cans with a pickaxe.
Don't store or transport detonators and explosives together.
Don't store fuse in a hot place. This will change its normal rate of burning.
Don't keep detonators, electric detonators, or firing machines in a damp place.

Don't allow priming (the placing of a detonator or electric detonator in dynamite),
to be done in a thawing house or magazine.



1915 Mining Accidents 77

Thaw injr

Don't use frozen or chilled explosives. Most dynamite freezes at a temperature

between 45° and 50° F.

Don't thaw dynamite on heated stoves, rocks, sand, bricks, or metal, or in an oven,

and don't thaw dynamite in front of, near, or over a steam boiler or fire of any kind.

Use thawers such as are furnished by the manufacturers of explosives.

Don't take dynamite into or near a blacksmith shop or a forge.

Don't put dynamite on shelves or other supports which are directly over steam or

hot-water pipes or other heated metal surface.

Don't out or break a dynamite cartridge while it is frozen, and don't rub a cart-

ridge of dynamite in the hands to complete thawing.
Don't place a " hot-water thawer " over a fire, and never put dynamite directly into

hot water or allow it to come into contact with steam.

Don't allow thawed dynamite to remain exposed to low temperature before using

It. If it freezes before it is used, thaw it.

Preparing- the Charge

Don't fasten a detonator to the fuse with the teeth or by flattening it with a knife;

use a crimper. The ordinary detonator contains enough fulminate of mercury to blow
a man's hand or head to pieces.

Don't " lace " fuse through dynamite cartridges. This practice is frequently
responsible for the burning of the charge.

Donl explode a charge to chamber a hole and Ihen immediately reload the hole;

the hole will be hot and the second charge may explode prematurely.
Don't force a primer into a bore hole, and in tamping the charge use pressure

rather than impact. Don't use a tamping bar as if it were a javelin.

Don't do tamping with iron or steel bars or tools. Use only a wooden tamping
stick with no metal parts.

Don't handle fuse carelessly in cold weather, for when it is cold it is stiff and
breaks easily.

Don't use fuse that has been stored or kept near a boiler, steam pipe, or any other
source of heat, or that has been exposed to moisture.

Don't use fuse that has been hammered or injured by falling rocks or from any
other source. Such injury increases the burning rate, and there have been cases where
a fuse damaged in this manner burned almort instantaneously.

Don't cut fuse short to save time. It is dangerous economy.
Don't worry along with old broken leading wire or connecting wire for electric

firing. A new supply will not cost much and will pay for itself many times over.

Firing the Charge

Don't explode a charge before everyone is well beyond the danger line and pro-
tected from flying debris. Protect the supply of explosives also from this source of
accident.

Don't be in a hurry to find out why a charge failed to explode. In case of a mis-
fire, allow at least 30 minutes to elapse before approaching the hole.

Don't drill, bore or pick out a charge that has failed to explode. Drill and charge
another bore hole at least 2 feet from the missed hole.

Miscellaneous Accidents Underground

Not counting the winze accidents which were included with shaft accidents, there

were four fatal accidents in 1914 under this heading, compared with eight during 1913.

At the Northern Pyrites mine a hammer-drill runner lost his balance and fell off

a bench in the stope, falling with his machine a distance of about eight feet and
fracturing his skull.

Two fatal accidents resulted from being Juried ly o:e in rtopes. At the Semca-
Superior attempts were being made to start the ore running when the accident occurred;
while at the Garson mine the blasting of a chute which was hung up caused the

accidem. At the Townsite mine, while scaling in a raise, a drill runner was killed

when the staging on which he was working was broken by falling rock.
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Surface Accidents

Nine men were killed in surface accidents at the mines in 1914, compared with

eight during the preceding year. Two men were killed during the construction of the

addition to the Dome mill; two were drowned in Simpson lake; one was caught in

mill machinery; one was killed by a broken derrick; one by an eight-foot fall; one in

a runaway accident, and the master mechanic at the Tough-Oakes mine was fatally

scalded when a tube blew out of a boiler which he was repairing.

Prosecutions

An employee of the Crown Reserve mine, Cobalt, was fined $10 and costs for a

violation of Rule 13, Sec. 164, of the Mining Act.

An employee of the Hollinger mine, Timmins, was fined $10 and costs for a viola-

tion of Rule 98, Sec. 164, of the Mining Act.

An employee of the Creighton mine, charged with manslaughter in connection

with an accident at that mine, was released on suspended sentence after being four

months in jail.

Four smelter and two mine employees of the Canadian Copper Company, one

employee of the Garson mine, and an employee of the Cobalt Lake mine were found

guilty of violating Rule 97, Sec. 164 of the Mining Act, which reads as follows:

No person under the influence of or carrying intoxicating liquor shall enter any

mine or be in the proximity of any working place on the surface or near any machinery

in motion.

In one case the costs of the court were assessed, and in the other cases fines

ranging from $20 to $30 and costs were imposed.

Health of Miners

During 1914, some advance was made in dealing satisfactorily with the dust prob-

lem underground. The use of sprays has practically been discontinued. Water drills

are coming into general use in drifts and cross-cuts, effectually preventing dust in these

operations. During the latter part of 1914 water stopers appeared in the market and

are now being tried out underground. If these drills prove satisfactory there will

not be any difficulty from dust in drilling operations. Dust from shovelling can be

avoided by wetting down the broken material, and the dust from blasting can be

handled by having a blasting shift and cleaning out the mine before the regular shifts

resume work.

The Miners' Phthisis Prevention Committee of the Union of South Africa in its

interim report deals with the amount of dust produced by the several mining operations.

As the dust in a miner's lung is exceedingly small in size, the majority of the particles

being .001 millimetre or less in diameter, only the fine dust was considered in the

committee's measurements; the quantities are given in milligrams per cubic metre

A series of measurements showed that in drifts and cross-cuts, while drilling dry.

there were 59 milligrams of fine dust; drilling wet, 13 milligrams; shovelling dry, 18

milligrams; shovelling wet, 2 milligrams; after blasting, 286 milligrams.

This committee reached the following conclusions:

(1) That dust catchers are of little value in drilling, the only way to keep the air

clear being to prevent the formation of dust by introducing water into the holes while

being drilled.
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(2) That water blasts, sprays and other devices are powerless to eliminate entirely

the dust from the air after blasting.

(3) That respirators are not efficient as dust collectors.

(4) That the dust originated by blasting most closely resembles the dust in the

silicotic lung.

(5) That when miners suffering from miner's consumption are employed, there is

a risk of direct infection by tuberculosis underground, the ladderways being more

especially infected.

Accident Prevention at Ontario Mines

During the past three years several mining companies in Ontario, in an effort to

reduce the number of accidents occurring at their mines, have formed safety depart-

ments. In some cases this department is in charge of a safety engineer; v\ other

oases a mine inspector is appointed who works in conjunction with the mine captain;

while a third method is the appointment of safety committees. In all cases marked

success has resulted. Following is a brief description of the methods adopted by the

several companies.

The safety departments of the Dome Mines, Limited, and the Mond Nickel Company,

having been formed only in the last two months of 1914, the details of their organiza-

tions have not yet been worked out.

Beaver

Mr. Frank Culver, President and General Manager of this company, states that the

idea of a mine having its own inspector was suggested to him by Mr. Tom Jones, of

the Buffalo mine, in a discussion regarding the prevention of accidents at mines. Mr.

Jones intended to put on a mine inspector, and the idea so appealed to Mr. Culver,

that he immediately appointed one, and worked out the details later.

The inspector at the Beaver, in the first place, is responsible only to the superin-

t. ml nt. The underground foremen have no authority over him whatsoever. He in-

spects the mine twice a day and fills out an inspection report for each shift. This

report is signed by the outgoing and incoming shift boss, as well as the mine captain,

and goes to the superintendent. Should this report show that certain conditions under-

ground are unsatisfactory, the underground foremen are certainly going to remedy

them, so that they will not have to sign a second unsatisfactory report and have it go

to the superintendent. For repairs that are required, the inspector fills in a second

report form in triplicate—one copy is handed to the person responsible for making the

repairs; when repairs are completed, it is signed by this person and forwarded to the

•superintendent's office. All miners going on and off shift report at the inspector's

office; the la'ter report any mi sed holes. Miners fire their own missed holes. When
danger • xists, such as a missed hole, bad ground, etc., a red flag is stuck up. Every

man, no matter of what nationality, recognizes immediately that something is wrong.

This does away with the danger of a verbal warning not being understood, and is one

of the best features of the whole system of accident prevention. Regarding this feature

the Engineering and Mining Journal of February 21st, 1914, says: " Intelligent initia-

tive like this is only what might be expected from the Beaver, operating as it does

under probably the most advanced and effective inspection system in the world."

The inspector's report, bringing to the attention of those responsible any repairs

needed, also tends to greater efficiency, [f a machine is out of order, chute blasted,

pipe line broken, etc., repairs are immediately made, and men do not lose a couple of

hours in getting to work.

The Temiskaming mine, being now under the same management as the Beaver

mine, has the same system of inspection.
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Buffalo

In December, 1911, The Buffalo Mines, Limited, established an inspection depart-

ment in connection with all underground work in their mining operations at Cobalt.

An inspector was appointed, with an office close to the chief exit from the mine, where

the miners coming off and on shift could report. As each shift comes off the miners

report holes blasted and any missed or cut-off holes.

In the interval between shifts the inspector makes a complete tour of the mine

and inspects each working. Any missed or cut-off holes discovered are indicated by

a red flag, left for that purpose, and the same are reported to the oncoming shift, with

instructions to blast the flagged holes immediately and bring the flag back to the

inspector's office. If missed or cut-off holes are covered by muck, a flag is left sticking

in the muck pile to warn the muckers not to use a pick. When any loose ground or

broken timber is discovered, or muck is hung up in stopes, a flag is left to mark the

spot, and the scaling and timber gangs are instructed, when coming on shift, to make

everything safe and return the flag to the inspector's office before proceeding with any

further work. This system of warning by red flags eliminates any danger of verbal

instructions or posted regulation being misunderstood, or unintelligible to foreigners;

a miner of any nationality understands a red flag to mean danger.

All miners are instructed as to the law and the penalties for starting holes in

old bottoms, leaving gates or guard-rails open, or pulling signal cords above or below

where the cage is standing; notices are also posted to this effect.

In addition to an inspection of the work between each shift, the mine inspector

makes a general tour of the whole mine once a week, making a complete inspection

of all hoists, cables, signals, ladders, timber, manways, cars, cages, tracks, pumps,

machines, air lines and powder magazines. The powder magazines are inspected twice

daily and the temperature reported. No pow^der is allowed to be left in any place of

work, and the powder man is instructed to bring back all powder not used, special

attention being given to the inspection of the air courses and ventilation.

Every man going on duty passes under the inspector's observation, and no man
is permitted by him to go underground in an unfit condition for work.

Economy is effected in the time saved, due to miners and shift bosses receiving

a report of the conditions existing at their p'.ace of work before going underground;

thus needed repairs are made immediately and dangerous conditions rectified before

proceeding further.

Efficiency is increased, as all are aware that no lax conditions will be allowed to

exist. The rigid inspection twice daily of all working places keeps the men up to a

better standard of efficiency and attention to regulations than anything else could.

The dominant feature of the system is that carelessness will not be permitted, and
u'h> n <arelessness is overcome a large factor of danger is eliminated.

Cobalt Lake

At the Cobalt Lake mine in July, 1914, a safety committee was formed amongst
the foremen and men. The manager, Mr. M. B. R. Gordon, in investigating several

minor accidents, found that the majority of these accidents could easily have been
avoided, and were due to the n< -gligence of the employees. The ordinary precautions

against accidents were bi ins observed, but instances were continually occurring where
the indifference or thoughtlessness of the employee was endangering his own safety

or that of a fellow workman. A broken rung in a ladder not being repaired at once,

Lessness in BCaling small rock or cleaning off landings, etc., a workman sledging

beside a trammer in a drift, broken board walks and nails left sticking through boards,

tramminc loaded cars too close to one another, and many other thoughtless practices,

were the < auses of numerous minor accidents. It was decided that the only way to

overcome these conditions was to enlist the help of the men themselves. Consequently

the safety oommittei was formed, with the manager as chairman. The several shift

bosses were to be the heads of committees on different work; the shift bosses and fore-
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men were to have with them two employees elected by the men themselves from their

particular crews; the mill superintendent was to be vice-chairman, and in the shifts

in the mill and machine shop a similar method was followed as in the mine,

two delegates to the committee from each shift, elected by the men, were, in the inter-

vals between meetings, to gather such information themselves and from other employees

as they deemed of interest to the main committee. Where any dangerous point was
located it was to be at once reported to the head of their committee, and, according

to the seriousness of the situation, either passed on up to the foreman, or sent direct

to the chairman. But all these improvements, or places of danger, or accidents that

had occurred, were to be reported at the next meeting for discussion by the other

members.

By this method a considerable numbeT of the most intelligent men on the property

in all branches of the work were discussing every fortnight among themselves and
with the manager the practices and conditions which appeared to them unsafe. This

discussion invariably led to suggestions for improvements in methods, and the safety

committee became also an efficiency committee.

Regarding the results, Mr. Gordon states: "The results obtained more than justi-

fied the trouble taken, for not only did the minor accidents practically cease, but we
also obtained in a large degree much greater efficiency from our employees, and I can

state definitely that it is a saving of time and morey both to the employer and the

employee."

Canadian Copper Company

The results obtained by the safety department of the Canadian Copper Company
are shown in a comparison of the accident rate for 1913 and 1 T' 1 4 , furnished by Mr.

E. T. Corkill, safety engineer of the company.

The safety department of the Canadian Copper Company was organized in July,
hus being in existence for six months of the year with which the comparisir.s

of the accident rate for 1914 are made.
The fatal accident rate for 1914 was the lowest in the history of the company.

By serious accident is meant all accidents which incapacitated a workman for more
than 35 days. This includes all fractures, and in the mines department for 1914
included a number of accidents where the workman had his finger or toe badly bruised
while tramming. These injuries are often very slow in healing, and, on account of
the nature of the work, the injured man is not allowed to return to work until his
injuries are fully healed. There were no accidents during the year causing permanent
incapacity. A comparison of the accident rate for 1914 with that for 1913 shows the
following:

Number fatalities per 1,000 men employed .53; or decrease of 90 per cent, over 1913.
Num' e~ serious accidents "

19;
" 19

Xumre- minor accidents 70;
"

2

All the departments of the ei inpany showed a decrease in all classes of accidents,
with the exception of the minee department in serious accidents, the increase in this
case being due, as already pointed out, to the number of seriously bruised fingers and
toes among the trammers. The last half of the year has shown a marked decrease in
this class of accidents, due to change in the underground conditions and to fewer men
being employed in the older levels of the mines, where the clearance for the tram cars
under the old drywalls and at chutes was not sufficient. The installation of the cru
on the sixth level, and the putting in of an ore pass from the fifth to the sixth '

at Creighton mine, have eliminated the dumping of cars directly into skips, and conse-
quently the congestion of tram cars around the stations, due to the waiting for skips.

All the ore from the fifrh and sixth levels at No. 2 shaft is now put through the
crusher and into a storage bin from which the skips are loaded. This Improvement has
lowered the accident rate among the trammers very materially.

Following is a comparison of the accidents in the various departments during 1!»14

with the year 1913:

fi B.M.
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Mines Department

—

Fatal accidents 84 per cent, decrease.

Serious " 18 per cent, increase.

Minor " Same as 1913.

Smelter Department

—

Fatal accidents None; 3 in 1913.

Serious " 33 per cent, decrease.

Minor " " "

Mechanical Department

—

Fatal accidents None; same in 1913.

Serious " 70 per cent, decrease.
Minor " 17 per cent, decrease.

Transportation Department

—

Fatal accidents None; 2 in 1913.

Serious " 65 per cent, decrease.
Minor " '8 per cent, decrease.

Electrical Department

—

Fatal accidents None; 1 in 1913.

Serious " None, compared with 33 per 1,000 men
employed in 1913.

Minor " 55 per cent, decrease.

A great deal of credit is due the superintendents and foremen of the various de-
partments for the work they have done in keeping down the accident rate, and the
interest they have taken in accident prevention. Little can be accomplished in the
work without the whole-hearted support of the foremen. These men are on the work
all the time, and are able to see the dangerous practices and conditions and correct
them before any accident happens.

Particular mention should be made of the good work done at the Creighton mine.
There were no fatalities at this mine during 1914, which is the first year since 1906,
without at least one. The mine superintendent, Chas. Miller, deserves great credit for
this record. With the coming into force on January 1st, 1915, of the Workmen's Com-
pensation Act, it was decided to discontinue the Canadian Copper Company Accident
Association. This association was organized in 1894 and has been in operation from
that time until December 31st, 1914, a little over 20 years.

The manngpment consisted of a president, vice-president, secretary-treasurer, and a
committee composed of employees from each department. The officers and committee
were elected annuaHy at a general meeting of the employees. Each and every employee
was assessed 50 cents per month, and the total receipts of the Association amounted to

$171,411.75. When an employee was injured, either at work or at home, he was raid

$1.00 per day during the period of disablement; provided he was incapacitated more
than four clays. The dependents of an employee who lost his life were paid $400 and
funeral expenses. During the life of the Association the sum of $167,943.38 was paid

out to Injured employees and to dependents of employees who lost their lives from
accident.

The Association was very popular with the workmen, and proved of great assistance

to those employees who were incapacitated and to the dependents of men who were
killed.

Dome Mines

During the later part of 1914 a trained mechanical engineer was appointed safety

engineer at the Dome mine and a committee on safety, sanitation and efficiency was

formed. The committee consists of the heads of the operating departments, and meets

once a month. The safety engineer makes a daily inspection of the various parts of

the mine and plants, and sees that all safety recommendations made to department

superintendents are complied with.
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General Chemical Company

The General Chemical Company, of which the Nichols Chemical Company, Sulphide,

Ontario, is a subsidiary concern, employ 3,000 men in their various mines and chemical

plants throughout the United States and Canada. In Ontario the chemical works and
mine at Sulphide, in Hastings county, are operated by this company. The manufacture
of chemicals in a modern plant under expert supervision is not essentially a dangerous
occupation, nevertheless a large number of serious non-fatal accidents indicated to the

company the need of a " safety-first " campaign among all its employees. Accordingly,

what is known as a " central service committee " was established at the New York
office in charge of Mr. Robert K. Painter, mining engineer. Acting with Mr. Painter

are Mr. Black, sanitary engineer; Dr. Talbot, consulting engineer; Mr. J. R. Bueno,
secretary and general manager; Mr. W. H. Nichols, Jr., member ex-officio.

The function of this service committee is the supervision and study of all matters
pertaining to safety and sanitation throughout all the company's works, including also

welfare work among the employees.

Bulletins are issued monthly by the committee, containing extracts from papers
read before conventions and societies regarding safety methods and devices. Latterly,

also, this bulletin has included a comparative statement showing all accidents at the
various plants; copies are distributed among the employees and those interested.

At the Sulphide plant, under superintendent W. H. DeBlois, there has been estab-

lished what is known as the " works safety committee," consisting of one employee
from each department of the plant, the mine itself having a separate and similar
organization. The departments represented are as follows:—

1. Rock house at mine.

2. Mechanical department.

3. Burner and crusher department.

4. Sulphuric acid department.

5. Nitric and hydrochloric acid department.

Each member inspects the whole works in turn and reports to the superintendent

on a form provided for that purpose. The various suggestions are considered by the

superintendent and the foreman of the department interested, and those approved are

ordered to be carried out at once. The form has space at the bottom for the signature

of foremen certifying to work being completed as directed. The committee also

investigates and reports on any important accident.

A first-aid equipment, including pulmotor and surgical instruments, is on hand
for immediate use, and is in charge of chief chemist Jordan. The company's physician

visits the plant regularly, and under ordinary conditions can reach the plant in twenty
minutes if required.

At various points about the works are posted photographs published and distributed

by the National Council for Industrial Safety, Chicago. One card, for example, shows
a workman's hand swollen and permanently deformed as a result of blood poisoning

from a neglected scratch on the finger. Beneath this photograph is printed the follow-

ing warning: " This emphasizes the necessity for impressing on workmen that they

must tell their foremen whenever they are hurt, even if it be only a scratch, so that

proper means may bp taken to prevent complications."

Mond Nickel Company

In the latter part of 1914 a safety engineer was appointed by the Mond Nickel

Company with headquarters at the Garson mine, that being the property which had
the highest accident rate. Two rule books have been published by the company, on»
for the superintendents and foremen, the other for employees at mines.
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Nipissing Mining- Compan)

The Nipissing Mining Company have prepared an excellent rule book which is

published in English, French and Finnish. A copy of this rule book is given to every

person who becomes an employee of the company and a receipt taken, thus impressing

on the employee the necessity for reading and observing the rules of the company.

The Steel Company of Canada, Limited

Realizing the necessity of a " safety-first " organization among its employees, the

above company issued on January 1st, 1913, a book of rules covering all departments,

a copy of which is given to every employee. These rules were formulated by a com-

mittee of departmental heads, and the penalties for infraction are very drastic. Every

foreman is responsible for the instruction of the men in his charge in these regulations,

and a proper understanding of the same by them. What might be termed an inter-

locking system of reports from one department to the other is enforced, whereby a

workman from one department ordered to work in another must first report to the

head of that department before starting work. For example, a machinist from the

mechanical department is ordered to make certain repairs on the crane track. He must
first report to the chief electrician, who will send an electrician with him to see that

he does not come in contact with high-tension wires, etc.

The introduction to the book of rules includes a letter from General Manager
R. Hobson, from which the following extracts are taken:—

The prevention of accidents to its employees is the earnest desire of The Steel
Company of Canada, Limited. While the company may provide all possible safety
appliances, accidents will be of more or less frequent occurrence if employees do not
assist in their prevention by cultivating habits of caution. For the guidance of
employees this set of rules, regulations and suggestions is issued, and it is the earnest
wish of the company that they be carefully studied and lived up to. Not only is it

the duty of every employee to individually exercise care and caution, but it is his duty
to see that his fellow-workman does not violate any rule. All the safety appliances
in the world will not prevent accidents if every man is not on the watch to guard
against them.

The following memorandum was recently issued to the heads of departments:—
1. Safety committees must be at once formed in each department.

2. Each committee will consist of three employees, who will act for three months.

3. The committees will make regular inspections during the company's time, of plant,
machinery, tracks, etc., belonging to their respective departments.

4. Report to the central committee any changes which they consider will add to the
safety of employees.

5. These changes will be considered by the central committee, who will decide as to
whether they shall be adopted or not.

6. The central committee to consist of the manager of works, the superintendent or
head foreman, together with one other person selected by the manager.

7. The safety committee should make the inspection of their departments at least
once a month and report on general conditions of departments, recommend
changes where safety could be promoted, and make suggestions on accidents
which have happened during the past month.

S. Cleanliness and order should always he considered as an essential of safety, and
department committees should carefully take note of places where improve-
ments could be made along these lines.

9. I am sending you herewith blue print of safety Blgns, which may be had from our
purchasing department, and which you will please hand to your safety com-
mittee, who will sec that they are placed at all danger points.

"

Plain enamelled
signs can also bo supplied.
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10. Goggles for the protection of eyes will be supplied, and when men refuse or neglect
to use them when engaged on work where there is danger of eyes being injured,

they should be at once discharged.

12. Any employee who is careless with regard to his own safety or the safety of his

fellow-workmen, or who is known to be of intemperate habits, must be dis-

missed.

Dr. Talbot, of the General Chemical Company, says that a distinction must be made
between "first-aid" treatment and "emergency treatment." There are instances on

record where first aid has been given that had not been aid, but an injury, and the

company has had to pay for it. In other words, first aid should never take the place

of skilled aid. Yet real first aid oftentimes will make the necessity of skilled aid less

expensive and less necessary. First aid is merely what can be done to avoid the neces-

sity for skilled aid. In emergency treatment, however, we have something entirely

different. In every works we should not only have first aid men and understudies for

first aid men, but there should be somebody, night as well as day, always available to

give emergency treatment also.

The Steel Company of Canada made this distinction between first aid and emergency

aid nearly two years ago, and built an emergency hospital at the works, in charge of

Sergeant Matthews, an English Army officer, retired after long service in India and
Africa. He is on duty night and day at the hospital, and his records show that for

the six months ending April 30th, 1914, 432 cases were given emergency treatment.

The majority of these cases were bruised hands and feet, cuts and burns, minor
injuries to eyes, gassing cases from the furnaces, etc. Sergeant Matthews organized

first aid classes in the works, and now has fifty-two thoroughly instructed young men
scattered throughout the various plants, twenty-eight of whom are at the steel plant.

Most of these have passed second- and third-year lectures and have been given certi-

ficates. Three of them have taken the full course at the Halifax Military Hospital, their

course being paid for by the Militia Department.
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Table of Fatal Accidents in

Date
1914

Name of Mine. Name of Owner. Name of

Deceased.

Occupation ol

Deceased.

12

13
14

15

16

17

18

19

20

May 2 Helen Algoma Steel Corporn.. Giacinto Zanetti. Drill runner.
July 2 do do do .. Dante Boni Trammer

Aug. 21 do do do . . Pietro Poi Blaster

7 Magpie do do . . Stefin Baldovin.. Drill runner.
June 25 Beaver Beaver Con. Mines, Ltd. Andrew Krawiec. Drill runner.

25 No. 2 . .

22 City of Cobalt.

Canadian Copper Co...F. J. Bedford Shift boss.

City of Cobalt Mining
Co Jan. Syrytiuk

.

Drill helper.

Jan.

9 .Mar.

10 June
11 Mar.

Jan.

Ap'l

Nov.

20 Cobalt Lake Cobalt Lake Mining Co. W. Janes Foreman
17 Townsite Cobalt Townsite Mining

Co G. Holovaci Drill runner.
4 Coniagas Coniagas Mines, Ltd. . J. Symons Teamster. . .

.

7 '"rown Reserve. .. Crown Reserve Mining
Co J. Johnson Timberman.

.

20 Dome Dome Mines, Ltd Napoleon Roy. . . . Riveter

10 do
14 do

do
do

do
do

R. Gutcher Carpenter.
.... H. Adams Millman.

.

Ap'l 21 Dome Lake Dome Lake Mining and
Milling Co G.

Aug. 8 do do W
Feb. 24 Hewitt Hewitt Lake Mining Co. J.

Apl 2.X Bollinger Hollinger Gold Mines,
Ltd S.

June 12 Kerr Lake Kerr Lake Mining Co.. K.
Oct. 31 Lacey Loughborough Mining

Powell Timberman. .

E. Moody Drill helper..

Dunn Drill runner.

Samulski Drill helper.

Haidasz Trammer

21
{

M;
:

r -

22 May
2'.', June
24

25

26

27

28

Co J. Abrams

.

Garson
do

Worthington.
Garson
Levack

July 27 North Star.

Au«. 12 Garson

Nov.
May

29 Nov.

30

26 do
1 Northern Pyrites

21 Curry

Drill runner.

NTond Nickel Co E. Matson I
Drill runner.

do H. Kalari Drill helper.

do G. Mudri Drill runner

do A. Nasi
do W. Nastonen. Drill

runner.
runner.

do

do

H. Kohtala Labourer.

F. Breen Drill runner.

(i Porcupine Crown

31 Jan. IS.Miracle

do B. Barberio Drill helper.

.

Northern Pyrites Co...G. Delia Skiova. .
Drill runner.

Pittsburg Lorraine Syn-
dicate C. Beland Drill helper.

Porcupine Crown Mines,
Ltd J. Mosher Blaster

Porcupine Miracle Min-
ing Co M. Mushta Trammer

32

33

34
:;:.

36

Oct. 26 Mttle Pet.

Ap'l

Dec.

July

26 do
3 Seneca-Superior.

:;n do
tt Claims.

11 r.'Ugh-Oakes.

Porcupine Pet Gold
Mines Mark Hanna Foreman

do Chas. Carino Labourer
n-Superior Silver

Mines, Ltd R. Hull Deckman
do A. Wigsted Drill runner.

R. Martin Drill runner.
Tough-Oakes Go'd Min-sM. G. Lloyd Mechanic
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or about the Mines. W14.

Nationality of

Deceased.

«

Cause of Accident.

- s < 3

Italian 28

Italian 22

Italian 31 S
Italian 35 M
Austrian 23 S

English-speaking.... 28 M

Galician. 30

English-speaking. ... 40

Roumanian 26

English-speaking. ... 32

Finn 45

English-speaking. ... 36

English-speaking. ... 61

English-speaking. ... 22

English-speaking. ... 37

English-speaking. ... 26
English-speaking.... 38

German 28
Galician 33

English-speaking.... 27

Finn 26
Finn 26
Austrian 23
Finn 32
Finn 3-5

Finn 34

English-speaking... 26

Italian 23
Italian 30

English-speaking. . . 23

English-speaking. ... Ill

Russian 32

English-speaking. . 33
Italian 22

English-speaking.... 26
Finn 24
English-speaking. ... 25
English-sneaking.... 45

M 1

M 1

S
M

1

1

M
R

1

1

M
S

1

1

s
s
s

1

1

1

s
M

1

1

M 1

M
M
S
M

1

1

1

1

1

"I

S 1

S 1

s

M
1

1

M 1

S 1

M 1

M
S !}

M
8
S
M

1

1

1

l

Taught in drift by run of ore and suffocated.
Caught in drift by run of ore and head
crushed.

Premature explosion while sand blasting.
Premature explosion while sand blasting.
Premature explosion in raise while blasting.

Bedford was under skip examining bent axle
when skip was rung down from lower
level; crushed between wheel and timber.

Bar fell in shaft, crushing foot; died from
lockjaw on June 2fJ th.

Struck by falling boom of derrick.

Fell while scaling in raise.
Injured in runaway; died June S:h.

Crushed by fall of rock.
Fell from scaffold while working on mill

construction.
Fell into elevator pit.

Caught in driving belt of stamp battery
while oiling.

Fell from cage.

Fell out of bucket.
Fell out of bucket.

Fell on bottom of cage and head crushed.
Fell down winze with car.

Staging in shaft collapsed while removing
timbers.

j Overcome by gas in raise while preparing
to refire round.

Premature explosion while lighting fuse.

Delayed explosion while sand blasting.
"Vhile hoisting tools out of shaft, arm fell

striking him on head.
While dismantling dry-house fell about 8

feet.

Caught by run of ore while working in stopft

over mill-hole.

Hrilled into missed or cut-off hole.

Fell off bench with drill while starting hole.

Fell down winze after unloading tools from
bucket.

Premature explosion while firing in stope.

Stepped on bucket and bucket dropp- d to

bottom of shaft; brake not set.

Drowned in Simpson lake while repairing
suction from small boat.

Fell down shaft with car.

Buried by run of ore in stope.
T 'k'k.d into missed hole In shaft.

Tube blew out of boiler.

Totals. 29



88 Bureau of Mines No. 4

Accidents at Metallurgical Works

The metallurgical works which come under the Mining Act of Ontario include

blast furnaces, copper-nickel smelters and converter plants, silver smelters and acid

plants.

At these works during 1914 there were 104 accidents which were reported to this

Department. Four of the accidents were fatal, causing the death of five men. The 100

non-fatal accidents caused injuries to 101 employees.

This is a marked decrease compared with the preceding year, when 11 men were

killed and 201 injured, partly, no doubt, due to the fact that during the last five months

of the year several metallurgical plants were either idle or working on a reduced scale.

The four fatal accidents occurred during the first four months of the year.

On January 13th owing to extremely cold weather the ore charge became frozen

in the hopper in the upper bell of the blast furnace at the works of the Canadian

Furnace Company, Port Colborne. An Italian, E. Tissiott, while trying to loosen the

ore with a bar, fell into the lower bell. The foreman, R. L. Brooks, immediately jumped

in after him, but both men were asphyxiated before they could be pulled out.

On January 15th a brakeman, H. Benoit, was injured in a wreck in the smelter

yards of the Mond Nickel Company, and died from his injuries three days later.

On February 1st the keeper of No. 3 blast furnace of the Algoma Steel Corporation,

Peter Rofel, was burned by flame and molten cinder ash escaping from No. 4 blowpipe,

and died from his injuries on February 4th.

On April 16th a labourer around the Coniston smelter of the Mond Nickel Company,

named M. Ulycznij, was suffocated in a fines bin.

Cause and Place of Fatalities

Hlast Furnaces:—
1913 1911

Asphyxiation from furnace gas 1 2

Bled rocutlon 1 o

Crushed between crane platforms 1

Struck by bar of mud gun 1

Struck by broken machinery 1

Burned by furnace material 1

Copper-Nickel Smelters and Converter Plants:

Struck by train 3

Fell and struck head 1

Burned by spilled matte 1

Crushed in train wreck 1

Suffocated in fines bin 1

Acid I Man l :

Caught in machinery 1

Total 11 5
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Cause of Non-Fatal Accidents at Metallurgical Works

The following schedule shows the causes of the non-fatal accidents in 1913, at the

metallurgical works, and the number injured:—

Burned 30

Falling objects 16

Falling from elevated places 9

Slipped and fell 13

Caught by machinery 12

Injured by cars 5

Crushed between two objects 6

Cut by slag, matte, etc 3

Struck by hammer 3

Foreign substance in eye 3

Miscellaneous 1

Total 101

In the subjoined table is given the occupation and nationality of the men injured

in metallurgical works.

Occupation.

da
-c c

2=r

c

la
to

o

e
ei

ai

<

-"

X

M

-

o

2

2

1 3

Engineer 2

3
1

21

4

1

1

3

2

10

6

1

1

4

Labourer 9 1 42
4

2 3

2 3

Blacksmith 2

5

1

3

1

1

2

5

1

3

Balcman 3
2

2
1

2

1

6

4

2

5

1

1

1

1

1 7

1

1

1

1

Totals 37 39 21 2 1 l lul

The ages of the men injured were as follow rs

:

i

17 to 20 21 to 25 26 to 30 31 to 35 36 to 40 41 to 45 46 to 50 51-60 Unknown, Total.

9 20 27 22 5 7 1 5 •"» 11)1
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Table of Fatal Accidents at

Date
1914.

Name of Works. Name of Owner.
Name ot Occupation of

Deceased. Deceased.

Feb. 1 . . . Blast Furnace . . Algoma Steel Corpora. Peter Rofel Keeper

Jan. 13... '

'

*' .. Canadian Furnace Co. JR. L. Brooks... Blower

(I " 13... " " do do E. Tissiott Scale car oper..

.

3 " 15... Smelter Yard ...Mond Nickel Co H. Benoit Brakeman

4 Ap'l 16. ..ISintering Plant .

I

do do fif. Ulycznij. . . . Labourer

Table of Fatal Accidents

Date.

1914.
Name of Works. Name ol Owner.

Name of De-
ceased.

Occupation of

Deceased.

1 Aug.
2Ap']

3 May

4 July

5 M:i r.

6 "

T May

X Mar.

9 ••

10 Dec.

,,.1:11,.

L2Peb.
l3Sept.

II

5 Gravel pit Armstrong Supply Co.. Harry Barker.
25 Yard Canada Crushed Stone

Corporation A. Starling....

21 rusher trestle. .. . do do G. Xiblock....

24 Gravel pit Clifton Sand & Gravel
Corporation J. Irwin

13 Clay pit Dominion Sewer Pipe
Co F. Sicilia

14 Gravel pit Wesley Ellins D. McCluskey.

20 Quarry St. Mary's Horse Shoe
Quarry J. Ciccale

4 Quarrv Intercities Quarries.
Ltd V. Pevi

3 Gravel pit Kingston Sand & Gravel
Co J. Bowers

9 Gravel pit Ontario Sand Co G. Harriott..

13 (Clay pit Jas. Pears & Son
13 \ do

W. Martin
do do .... G. Woodhouse.

Russell Brick Works.. E. Smith
25 Quarry Standard White Lime

Co R. Constable. .

l!l Woodmill Point
Quarry The Coast & Lakes Con-

tracting Co G. Di Rubis..

Labourer. .

.

Loader
Foreman. .

.

Hoistman. .

.

Labourer. .

.

Teamster. .

.

Labourer. .

.

Labourer. .

.

Engineer. .

.

Teamster. .

.

Labourer. .

.

Labourer. .

.

Foreman. . . .

Hoistman. .

.

Drill helper.
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Metallurgical Works, 1914.

Nationality of

Deceased.

Austrian

English-speaking

Italian

English-speaking

Austrian

Nature and Cause of Accident.

Burned by furnace material escaping
through blow pipe.

Asphyxiated while attempting to save fel-

low employee.
Fell into hopper and was asphyxiated.
Crushed when car on which he was riding

on main line fouled car on siding.
Suffocated in fines bin.

at Quarries, 1914.

Nationality of De-
ceased.

o

Si
>>
u
(-.

3
'35 ej

Nature and Cause of Accident.

60

< J55 ja 8^
English-speaking. . . . 45 M 1 Suffocated by fall of sand.

English-speaking. . . .

English-speaking. . .

.

34
55

M
M

i

i

Fell beneath railroad car and crushed.
Explosion occurred while attempting to
break rock containing powder.

English-speaking. . . . 25 M 1 Suffocated by fall of sand while spudding
face of bank.

Italian 35
22

M
S 1

i Crushed when electric shovel overturned
English-speaking. . . . Crushed by fall of sand while loading wag-

gon.

Italian 21 s 1 Killed by fall of stone from face of quarry.

Finn 3? s 1

English-speaking. . .

.

English-speaking. . . .

English-speaking. . . .

English-speaking. . . .

English-speaking. . . .

36

21

37
50

35

M

s

M
M
M

1

1

1

1

1

::::!

Crushed while attempting to move large
block of frozen sand.

Explosion occurred when deceased returned
to refire hole.

Undermining clay bank when bank fell.

Fall of clay from bank hit him.

English-speaking. . . ?A M 1 Fell from oiling platform when platform col-

lapsed.

Italian 19 S 1 Explosion occurred while cleaning out mis-
sed hole with drill steel.
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Accidents at Quarries

Under this heading are classified the accidents that occur in all kinds of stone

quarries, gravel pits and excavations at brickyards and cement works. During 1014

there were 30 serious accidents at such works reported to this Department. Fourteen

of the accidents were fatal, resulting in 15 men being killed. It is evident that only

a small proportion of the non-fatal accidents are being reported.

The accident rate at such works is undoubtedly high, especially at the gravel pits

and clay banks. Until recently there was no inspection of these works, and the

operations are usually in charge of foremen and performed by workmen who have very

little knowledge of the danger of undermining or of the handling of explosives. A
bank is undermined until it falls by its own weight, and powder is handled as if an

explosion were impossible unless desired by the operator. It is not uncommon during

the cold weather to find four or five workmen having a comfortable after-dinner smoke

beside a red hot stove in a little shack, at the same time thawing powder by means of

direct heat. When remonstrated with regarding dangerous practices the usual reply

is " I have worked this pit for 20 years, and never had an accident." A pit employing

five men and having one fatal accident in 40 years would have an accident rate of

5 to 1,000; which is much higher than the mines' rate for the whole Province.

Six men were killed by material falling from the face of the undermined bank,

and three by material rolling down the face. The majority of these accidents could

have been avoided by keeping the bank properly sloped. There was no excuse for

the three accidents from explosives. One was caused by trying to remove powder from

a rock by breaking the rook with a hammer; one by cleaning out a missed hole with a

drill steel; the third by returning too soon to a shot which had not exploded.

The occupation of the men killed and the nationalities are shown in the following

table:

—

Occupation.
English

Speaking.
Italian. Finn. Total.

Lulu mi ire 4
•>

2

2 1 7

Foreman 2

II'. ,1 man 3

Tea uister 2

Drill helper 1 1

Totals .... 11 3 1 15

The ages of the men killed at the quarries were as follows:-

17-20 21-25 30 36-40 41-Hi 50-55 Total.

1 4 :> 2 1 2 15
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The following shows the causes of the fatalities at the quarries compared with the
preceding year:

—

1913. 1914.

Struck hy material from bank 3 9

Premature explosion 2 3

Picked up in clam shell 1

Crushed by machinery 2 2

Fall from derrick 1

Totals 8 15
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MINES OF ONTARIO

Chief Inspector of Mines, T. F. Sutherland, Toronto; Inspectors, E. A. Collins,

Kingston; J. Q. McMillan, Cobalt; James Bartlett, Sudbury

1.—N0RTHWESTERN ONTARIO

West of Lake Superior, notwithstanding the many known mineral areas, the mining

industry is in a stagnant condition. Very few prospectors worked here in 191 4, and the

general lack of interest in prospecting and mining in this territory is remarkable. In

view of the success of gold mining at Porcupine and the developments in recent years

in the metallurgy of gold ores, one would expect a revival of interest in some of the

old gold fields in Western Ontario.

The pyrite mine of the Northern Pyrites Company near Sioux Lookout is the only

important producer in the whole of this enormous territory. At the West Beaver

silver mine in O'Connor township the Trethewey Silver Cobalt Mining Company did

some underground prospecting, but dropped their option. A little development work

was also done at the Elizabeth gold mine near Atikokan, and at the old Scramble gold

mine near Kenora, now owned by the Canadian Homestake Gold Mining Company.

Northern Pyrites Company

The Northern Pyrites Company, a subsidiary of the General Chemical Company of

New York, operated the pyrite mine at Northpines, Ont., steadily in 1914. and in April

1915 began work on a number of improvements with a view to increasing the output.

New equipment has been purchased so that lump ore and concentrates may be

shipped. The latter will be derived from lean silicious ore encountered in portions of

the main ore body and along the hanging wall. The proposed arrangement of the plant

is as follows:—
The hoist is a Lambert engine, 15-inch by 16-inch, capable of hoisting a two-ton

load from a depth of 1,000 feet. Under the head frame is a 400-ton timber and steel

ore bin. This will provide sufficient capacity to store the ore hoisted on night shift

and the mill will be operated only during the day. An automatic feed delivers the

ore from the bin to an 18-inch by 30-inch water-cooled Traylor jaw crusher which

reduces to 5-inch. The ore is then taken by a bucket elevator to grizzlies which deliver

the lump ore to a picking belt. The rock, picked from this belt, goes through chutes

to the dump, while second-class ore is placed in a special chute. A No. 3 Austin

gyratory crusher then reduces the 5-inch ore to 2V2-inch. Short Colorado Iron Works
Company impact screens remove the fines produced in the second crushing. The lump
ore passes to the shipping bins; the fines from the grizzlies and from the impact screen

pass to a No. 2 Bacon automatic plunger jig.

The second-class ore picked from the belt is reduced to %-inch in a 7-inch by 9-inch

Dodge jaw crusher. This material is then treated in the jig mentioned above, which
delivers three products:—

(1) Reasonably clean tailings.

(2) Middlings from spout for recrushing in a set of 10-inch by 21-inch Sturtevant

rolls.

(3) A small proportion of fine concentrates from the hutch.

The discharge from the rolls goes to an impact sand screen. The oversize returns

to the rolls and the undersize passes to two Deister sand tables, right- and left-handed,

to treat 10- to 20-mesh material. The concentrates from these tables pass to the fines

bins and the tailings to the dump.
The ore is delivered to the Grand Trunk Pacific railway at a joint north of the

mine and seven miles west of Graham (or Sioux Lookout) by a Leschen aerial tram-
way, two miles long. The buckets are of 1,000-pound capacity. At the discharge end
of the tramway the ore can be fed directly to the railway cars through a bin, or stock-
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piled. The stock-piled ore is loaded on railway cars by a 10-ton Industrial crane. The

ore is shipped during the season of navigation to American lake ports, via Fort William.

The deposit of pyrite at this mine is the largest so far worked in Ontario. The

vein, or band, varies from 30 to 68 feet in width, with an average of probably 45 feet

and is at least 1,000 feet long. It strikes northeast and southwest and dips to the north-

west at 55 degrees. The ore is fine-grained and extremely hard.

The head office of the company is at 25 Broad St., New York. Mr. Hedley V.

Smythe is superintendent. About 130 men are employed.

West Beaver Silver Mine

The Trethewey Silver Cobalt Mining Company kindly supplied the following data

concerning the West Beaver silver mine;—

Regarding the West Beaver silver mine, 140T, O'Connor township, Port Arthur
Mining Division, would state that work done, while under option to the Trethewey
Silver Cobalt Mine, Limited, consisted of the erection of buildings, cutting out and
timbering a shaft station on the adit level 78 feet below the collar of the shaft, sinking
the shaft to a depth of 60 feet below the adit level, and cutting out and timbering a
station at the 50-foot level, from which drifting was carried on along the vein north-
east 5 feet and southwest 100 feet. The shaft is a two-compartment, inclined shaft, 10
feet by 6 feet in the clear, and divided into a 6-foot by 6-foot hoisting compartment,
equipped with a horse whim, cable and self-dumping bucket, and a 6-foot by 4-foot

ladderway. A raise was put up in the southwest drift about 35 feet from the shaft
to a height of 15 feet, to test the ore-shoot under the old stope above the adit level.

The shaft, drifts and raise follow the vein, which varies from 18 inches to 42 inches
in width, with an average width of 36 inches, and dips to the northwest at 74 degrees,
cutting Huronian slates which dip to the west at about 4 degrees. The vein filling

consists of calcite, quartz, fluorite, sphalerite, galena, pyrite, argentite and native
silver, in amount according to the order named. The calcite, quartz, fluorite and
sphalerite are well banded and occur consistently, the remaining minerals being con-
fined to pockets.

Preliminary surface prospecting located two parallel veins lying southeast and
northwest of the principal vein. No work was done on these discoveries other than
inspecting old test-pits.

The Trethewey Silver Cobalt Mine dropped their option on May 26th, 1914.

Elizabeth Gold Mine

The property of the Elizabeth Gold Mines, Limited, is situated about ten miles west

of Atikokan station. The mine can be reached by canoe from Atikokan by taking the

Atikokan river to Steeprock lake, thence down the Seine river, up Rice creek and

across Rice lake. The mine lies a quarter of a mile north of Rice lake.

The outcrop consists of a quartz vein four feet wide, striking north and south.

Greenstone forms the east wall and a squeezed granite the west.

A two-compartment shaft extends to a depth of 275 feet. Levels have been driven

at 65 feet, 146 feet and 246 feet.

On the first level a drift runs north for about 125 feet, and the ground is stoped

to within 20 feet of the surface.

On the second level a drift runs north about 180 feet, and a stope extends some
distance above the level. From a point near the shaft a cross-cut has been driven

west 100 feet.

On the third level drifting has been done south 150 feet and north about the same
distance. At 30 feet north of the shaft a cross-cut has been driven west 60 feet and at

40 feet north a second cross-cut goes east 30 feet.

The mill was operated only during part of the month of May. It contains:—10
stamps with two Jenckes mortars, a 65-h.p. Williams return tube boiler, a No. 2 McCuIly
gyratory crusher and two Jenckes engines.

The mine was closed down on August 1st, 1914.

Mr. R. R. Gamey Ifl president of the company. At the time of last inspection
(July 21th, 1914) Mr. Henry Shields was superintendent, and had 24 men on the pay-
roll.
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The Canadian Homestake Gold Mining Company

The property of the Canadian Homestake Gold Mining Company, Limited, formerly

known as the Scramble mine, is situated in the township of Jaffray five miles east of

the town of Kenora.

This company continued development work until September 15th, 1914, when all

work was stopped. At that date the underground development stood as follows:—The

shaft was 225 feet deep and timbered to 200 feet. On the 55-foot level a cross-cut was

driven a distance of 60 feet. On the 75-foot level a cross-cut was driven 27 feet and a

sump cut. On the 200-foot level a drift was driven 100 feet and a sump cut.

From 12 to 21 men were employed. Mr. Charles Brent, Kenora, Ont., is president

and general manager, and Dr. Frank A. Kendall, 397 Delaware Ave., Buffalo, N.Y., is

secretary-treasurer.

I nter=Cities Quarries

At the quarry in Port Arthur owned by the Inter-Cities Quarries Company, Limited,

a large tonnage of crushed trap was produced in 1914. Most of the material was used

in road work in Fort William and Port Arthur. A quantity of the slate underlying

the trap sill was also excavated lor the same purpose.

From 85 to 110 men were employed. Mr. W. M. Colquhoun, Whalen Building, Port

Arthur, Ont., is manager.

Ignace Granite Quarry

Messrs. Bannerman and Home operated a granite quarry two miles west of Ignace

during the summer of 1914. The granite is chiefly of the grey variety, and is used for

paving blocks and building stone. The stone used in the construction of the Port

Arthur armoury came from this quarry. The number of men employed- during the

past season varied from 20 to 60.

The owners of this quarry expect to open a new one in 1915 at Butler Station, west

of Ignace, for the manufacture of dressed stone.

Clay and Gravel Pits

As the opt ration of clay and gravel pits is subject to the provisions of the Mining

Act of Ontario, one or more visits were paid to each of the following pits situated in

the vicinity of Port Arthur and Fort William:—

Sand-Lime Brick Co., Port Arthur, sand pit.

E. T. Ross, Port Arthur, sand pit.

Alsip Brick and Tile Co., Fori William, clay pit.

Fori William Brick and Tile Co., Fort William, clay pit.

.1. Gowanlock, West Fort, Hay pit.

Mount McKay Products, Limited, West Fort, shale deposit.

Superior Brick Co., Limited, Rosslyn, clay pit.

Mount McKaj and Kakabeka Falls Ry. Co., Paipoonge township, clay pit.

The Mount McKay Products, Limited, West Fort, recently began the manufacture
of hydraulic pressed brick on the Indian Reserve at the foot of Mount McKay. The

used during the pasl season consisted of talus from the fool of the mountain.
Mr. .1 Gowanlock is manager

II. SUDBURY, NORTH SHORE AND MICHIPICOTEN

Canadian Copper Company

The Camtdian Copper Company operated the Creighton. Crean Hill, No. 2 and No.
3 (Frood) mines and Dill quart/, .marry in 1914. On August 8th, following the out-

break of war, production was curtailed and all of the above-mentioned properties, witl

the exception of the Creighton, were closed down for the remainder of the year.
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The following general work was done during the year:—
Water mains were laid from Whitson lake to Frood village, .Meat-bird lake to

Copper Cliff, and Meat-bird lake to Creighton. A storage dam was built on the Spanish

river headwaters on Biscotasi lake at a point some ten miles south of Bisco station.

The average number of men in the employ of the company during L914 was 2,335

up to August, and 1,883 for the whole year.

The officials of the company are:—

President. A. 1). Miles.

General Superintendent, J. L. Agnew.

Superintendent of Mines, J. C. Nichols.

Chief Engineer, B. G. Slaughter.

Chief Metallurgist, J. W. Rawlins.

Safety Engineer, E. T. Corkill.

The safety organization of the company, particulars of which have already been

published in the accident bulletins of the Bureau of Mines, has established an admirable

record for the year. Not a fatality occurred in or about the smelter and roast yards,

and only one at the mines. There was also a decided decrease in the number of non-

fatal accidents in every department.

Smelting Plant

The Canadian Copper Company's smelter at Copper Cliff worked to capacity until

operations were curtailed on August 8th. From this date the reverberatory and Wedge
furnaces were closed down, and only two of the six blast furnaces were operated. Early

in October two more blast furnaces were blown in, and a fifth was started on January

10th, 1915.

The only construction work performed at the smelter in 1914 was the erection of

the steelwork for a new machine shop.

A series of test-runs was made with a Knudson experimental furnace.

Mr. W. Kent is smelter superintendent.

Crean Hill Mine

The three-compartment shaft at the Crean Hill mine of the Canadian Copper Com-
pany is now 698 feet deep. It has an inclination of 57 degrees down to the sixth level

and 71 degrees below this point. When the mine closed down in August, work had just

been started deepening the shaft by raising from the ninth to the eighth level. Develop-

ment work on the ninth level has to date been done by means of a winze sunk from
the eighth level.

Ventilation in this mine is assisted by a fan placed on the fifth level and con-

nected to a 20-inch galvanized iron pipe discharging into the skipway above the fourth

level. This ventilating pipe leads down to the ninth level via the winze mentioned
above.

The stoping done in 19U was mainly above the seventh and eighth levels. A small

tonnage was also obtained from old stopes above the fifth and sixth levels. The total

ore shipped in 1914 amounted to 58,689 tons.

Mr. Charles Collins is superintendent.

Vermilion Mine

The Canadian Copper Company have pumped oul this mine and are doing some
underground prospecting.

Crciiriiton Mine

The Creighton mine operated steadily in 1914 and still retains the distinction of

'•in" the greatest nickel-copper mine in the world. Diamond-drilling has proved that

as large ore bodies exist at depth as wire found near the BUrface.

I B.M.
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Shipments during 1914 amounted to 455,817 tons. This ore was obtained prin-

cipally from above the fifth and sixth levels. A considerable tonnage was also extracted

from the open pit above the third level, and a small amount from development work

on the eighth.

There are two shafts at this mine: No. 1 is 425 feet deep at an angle of 59 degrees;

No. 2 is 830 feet deep, and has an inclination of 47 degrees. The No. 2 is the main

working shaft, and was being sunk deeper at the end of the year. This shaft has been

equipped with two 4-ton skips and a cage capable of carrying 18 men.

The eighth level has been opened 130 feet below the sixth. The seventh level

has not been driven, as the method of mining is being changed, and the seventh will

be only an intermediate or sub-level for use in development and in drawing from the

chutes above.

Starting S-Compartment Shaft at Creigfrton .Mine.

The reason for making a change in the method of working is that too many chutes

are required with the old method. The ore body dips at about 47 degrees. With the

new method all openings on the eighth will be cut in the solid. Stopes will be opened

up from the foot to the hanging-wall above the tops of the mill-holes; these stopes will

be about 60 feet wide. Vertical pillars, about 15 feet wide and extending from foot to

hanging-wall, will separate the stopes. These pillars will be continued up to the sixth

and down to the lower levels. Manways will be carried up in alternate pillars on the

foot-wall side.

The ventilation of the lower levels of the Creighton is assisted by a fan placed on

the sixth level. This is connected to a 24-inch galvanized iron pipe extending from the

eighth to the fifth level.

A three-drum, electric hoist made by the Denver Engineering Works is now in use

at the main shaft. The drums are 4 feet 9 inches in diameter and 4 feet 10 3-8 inches

between flanges.

The capacity of the air compressor plant has been increased to 11,000 cubic feet

per minute by the addition of a Belliss and Morcom compressor. This is a two-stage

machine, 42 inches by 25 inches by 21 inches, with a capacity of 5,000 cubic feet of free
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air per minute at 100 lb. pressure and 187 V£ revolutions per minute. It is driven by

a 900 k.v.a., 3-phase, 2,400 volt, 187 V^ revolutions per minute, auto-synchronous motor

(Swedish) with a 22 k.w., 25 to 35 volt, direct-connected exciter.

An innovation has been made by the placing of a crusher below the sixth level.

This is a 32-inch by 42-inch, Farrell jaw crusher and is set to deliver a 10-inch product.

It is driven by two 100-h.p. motors. This crusher handles all ore obtained from above

the fifth level with the exception of the open-pit output. An ore-pass, 8 feet by 10 feet,

situated above the crusher, extends from the sixth to the fifth level and from this the

ore falls on a 10-inch grizzly. From the grizzly the ore passes into a chute which feeds

the crusher. Below the crusher is an ore-pocket holding approximately 400 tons. This

pocket discharges into two measuring pockets, each containing a skip-load of ore. These

measuring pockets are built of steel plate and are equipped with arc gates.

The average force at the Creighton during the year was 540 men. Mr. Charles

Miller is superintendent.

No. 2 Mine

At No. 2 mine, situated at Copper Cliff, ore was mined above the seventh, eighth,

ninth, tenth and eleventh levels. The ore shipped in 1914 was 42,114 tons.

The main shaft, which curved from the first level to the surface, was straightened

to confoim with the dip of the lower part of the shaft, viz., 87 degrees. This shaft now
contains a cage and a skip.

The inside shaft, or winze, which starts at the eighth level, was sunk to tthe

eleventh level, and is now 360 feet deep.

Mr. W. J. Hambly .vas superintendent, with 125 men employed.

No. 3 Mine

The two shafts at No. 3 mine are at the following depths:—the main, or No. 1

shaft, 420 feet; No. 2, 350 feet. An ore-storage pocket was cut below the third level

near the main shaft. This shaft is now equipped with skips in two compartments and

a two-deck man-cage in a third.

Stoping was carried on above the 200 and 300-foot levels. Above the 200-foot level

an open stope extends to a height of 30 to 40 feet above the level. This' stope is

approximately 375 feet in length and 150 feet in width at the widest point.

To assist the ventilation a 24-inch galvanized iron pipe leads from the surface to

the 300-foot level, with branch pipes at the 200-foot level. The fan is placed on surface.

A ventilating raise was being driven from the 200-foot level to the surface when the

shut-down occurred, and was within 75 feet of the surface at that time.

Shipments in 1914 amounted to 87,688 tons. About 125 men were employed, with
Mr. Thomas P. McNamara as superintendent.

Dill Quartz Quarry

The Canadian Copper Company's quartz quarry in Dill township was closed on
August 8th, as smelting operations were curtailed on that date, and a considerable
quantity of quartz has been stock-piled at Copper Cliff.

About 40 men were employed, with Mr. H. Whitehead in charge.

Mond Nickel Company

The Mond Nickel Company operated the following mines in the Sudbury district
in 1914:—Levack, Garson, Kirkwood, Frood Extension, North Star, Victoria and Worth-
ington. The North Star property was abandoned in July; the Frood Extension was
closed down in August following the outbreak of war, and the Kirkwood was closed
down in December.

A power plant is being built near Nairn on the Spanish river by the Lome Power
Company, a subsidiary of the Mond Nickel Company. The head ranges from 27 to 31
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feet, and about 4,800 h.p. will be developed. Two vertical bigb-speed water-wheels will

develop about 2,400 b.p. with 30-foot head. These wheels will approach 90 per cent,

in efficiency. They will drive two generators, 1,600 k.v.a. each, running at about 100

revolutions. The plant is so built that a third unit can be put in if required. The

plant also includes one vertical exciter. 180 h.p., water-wheel driven, and a motor-

generator set.

The local officials of the Mond Nickel Company are:—
Manager, C. V. Corless.

.Mines superintendent, O. Hall.

Smelter superintendent, J. F. Robertson.

Coniston Smelter

The Mond Company operated the smelter at Coniston steadily in 1914 with

an average of two furnaces and two converters in blast. The third furnace was not

blown in. A Fink experimental furnace was set up in the smelter and experiments are

being conducted. In the sintering plant two Dwight-Lloyd units are in operation.

The following additions were made during the year:—Ore bin capacity was

doubled. Transformer capacity was increased by 600 k.w. A low track with grizzly

above it has been put in at one end of the converter floor for the handling of ladle

skulls and other scrap. A carpenter shop, a machine and blacksmith shop, and a per-

manent warehouse were built. A Connellsville blower with a capacity of 400 cubic feet

of air per revolution was added. A transmission line is being built from the smelter

to Garson mine. This will connect the smelter with the Wabageshik and Nairn plants

for flexibility.

Mr. J. F. Robertson is smelter superintendent.

Levack Mine

The Levack mine, owned by the Mond Nickel Company, is situated in lots 6 and 7.

concession II, Levack township. Diamond drilling has proved the presence of a large

body of ore near the contact of the norite and gneiss.

A branch railway, five miles long, leads to the mine from Levack station on the

C.P.R. main line, 25 miles west of Sudbury. This spur is owned by the mining company.

An electric transmission line, 28 miles long, delivers power from the Wabageshik

plant of the Nairn Power Company to the mine at 44,000 volts. The power-house at

the mine has a brick exterior and cement Hyrib interior. It contains: an 1,800-cubic

foot Rand, compound, duplex compressor, belt-driven by a 300-h.p. motor: a 3,200-cubic

foot Ingersoll-Rand, Rogler valve, compressor, direct-driven by a 550-h.p. synchronous

motor. In a separate building a 1,100-cubic foot Rand, steam or electric, compressor

will serve as a reserve. Three General Electric water-cooled transformers are set up

in a wing off the power-house.

The hoist-house is of the same type of construction as the power-house. It con-

tains an Allis-Chalmers hoist with two cylindrical drums, 7-foot diameter and 6-foot

face. This is capable of handling a 4-ton load in the skip, and is driven by a specially

designed Allis-Chalmers motor of 250 h.p. A cage hoist is not being put in at present.

The rock-house is nearly completed and the ore-handling equipment is being set

up. Considerable storage capacity [s provided above two Hadfields jaw crushers. The
latter have an opening of 18 inches by 24 inches, and are automatically fed by a short

Stephens-Adanisnn belt, from which rock will be picked.

Magazine, thaw-house, fuse-house and heating-room are built. The three latter

are of cement-plaster construction.

A five-compartment shaft, pitching to the southeast at an agle of 65 degrees,

was begun in April. 1914, and was 190 feel deep at the end of the year, with the

timbering completed to 75 feet. A concrete collar extends to a depth of 12 feet, and
from the bottom of the collar to 75 feet concrete has been poured behind the timbers
The first level station has been cut at 168 feet, measured on the incline, and a drift
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run 60 feet southwest. '1 his drift will eventually connect with an escapement shaft

which now measures 150 feet at an angle of 53 degrees. The levels below the first will

be driven at vertical intervals of 100 feet.

Shipments amounting to 16,712 tons were made during the summer from an open

cut 300 feet south, and from another about a quarter of a mile northeast of the main
shaft.

.Mr. P. J. Eager is superintendent. From 125 to 200 men were employed in 1914.

Garson Mine

In 1914. as in the preceding year, the Garson mine was the principal producer of

the Mond Nickel Company. The total ore hoisted amounted to 177,379 tons, it was

obtained from above the first, second, third and fourth levels, both northeast and south-

west of the shaft. The fifth level is still used only as a loading station for the ore from

the ore-pocket below the fourth level. The sixth level is being developed southeasl of

the shaft, and a raise from the sixth to the fourth levels is almost completed.

The only construction work done on the Garson during the year consisted in

building a club-house for the staff.

The number of men employed at this mine varied from 340 to 420. Mr. A. L.

Sharpe is superintendent.

Kirk wood Mine

The Kirkwood mine of the Mond Nickel Company operated until December 17th,

1914, when it was closed down.

There are two shafts at this mine. The west or main shaft is 110 feet deep; it

has three compartments to the 80-foot level and is timbered to that point. Below that

it is of two-compartment size. The east shaft has been sunk to a depth of 75 feet to

prospect a separate ore body.

Shipments were made from the western ore body, stoping being carried to a depth

of 130 feet. Ore hoisted amounted to 32.760 tons. A Trenton Iron Works aerial tram-

way, 9,000 feet long, driven from the Garson rock-house shafting, delivers the ore to

the Garson.

Power was obtained from a 5-inch air line from Garson mine.

Mr. J. R. Thoenen was superintendent, with 115 men employed.

Krood Extension

The Frood Extension mine operated until August 15th. 1914, when all work was
stopped owing to conditions following the outbreak of war.

The vertical, four-compartment shaft, 21 feet by 7 feet, is 1,005 feet deep and
timbered to 917 feet.

On the first, or 400-foot, level a drift extends southeast 230 feet. From the end of

this drift a raise extends to the surface, and a winze has been sunk to a depth of 170

feet below the level.

On the second, or 750-foot, level a drift runs southeast 220 feet. Near the end
of this drift a raise has been started to connect with the winze from the first Le

A winze has also been started near the end of this drift, and is 70 feet deep

On the third, or 900-foot, level the station has been cul and 210 feet of drifting done
southeast of the shaft.

The power-house has been completed and contains:—
One 23-inch and 23-inch by 18-inch Nordberg geared hoist with two drums, 10 feet

in diameter with 78-inch faces. It is equipped for either air or steam. Provision has
been made whereby a third clutched drum for hoisting men iua\ be added when desired.

One 2,800 cubic foot Nordbi rg air compressor.

One 1,750 cubic foot Rand air compressor, belt-driven.

Construction of the rock-house and dry was in progress when the shut-down
occurred.

Mr. J. H. Stovall was superintendent, and from loo to 1

1" men were employed.
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North Star

Stoping at the North Star mine in 1914 was confined to the ground above the

second level, both east and west of the shaft. The shaft was sunk to a depth of 375

feet, the third level station cut at 350 feet, and drifts run east 90 feet and west 40 feet.

As the results were not sufficiently encouraging the property was closed down on July

18th, the machinery removed and the buildings torn down.

Mr. J. H. Smeltzer was the resident superintendent, with a force of 42 men. Ore

hoisted during the year amounted to 18,763 tons.

Victoria Mine

The three-compartment vertical shaft of the Victoria mine, owned by the Mond

Nickel Company, is the deepest in the Province. It measured 2,176 feet at the end

of 1914, with sinking still in progress.

The ore bodies consist of two pipe-like masses situated east of the shaft. They

have a dip of some 70 degrees to the southeast. The ore, therefore, lie,s farther from

the shaft as the depth increases. The eastern ore body has not been found below the

11th level (1,148 feet), but the western body has been proved to continue to the 15th

level (2,025 feet), where it was encountered 567 feet east of the shaft and is now being

developed. The exact dimensions of the latter ore body on this level are not yet known,

but enough work has been done to prove it a valuable one.

The levels below the ninth are driven at intervals of 210 to 220 feet. Shrinkage is

used for the lower part and underhand stoping for the upper part of each block.

The ore is hoisted in 18-cubic foot cars on single-deck cages. A new hoist is now
on order from the Nordberg Manufacturing Company. It will have two 10-foot drums
with 6-foot 6-inch faces to carry 1! 4 -inch cable.

A new change-house has been built of cement-plaster and metallic lathing.

Mr. W. J. Mumford is superintendent, and employed from 120 to 175 men during

the year. Ore hoisted amounted to 59,942 tons.

Worthington Mine

Construction work at the Worthington mine of the Mond Nickel Company was
completed and the plant put in operation on May 1st, 1914. The company now has 30

houses on the townsite.

The three-compartment shaft was 440 feet deep at the end of 1914, with sinking

in progress and the timbering completed to 400 feet. The inclination of this shaft

is 61 degrees for the first 338 feet and 65 degrees below. Each of the two hoisting com-
partments contains a cage, below which a 72-cubic foot skip is suspended.

Levels have been driven at 170 and 270 feet vertical depth. On the first level

drifts extend 380 feet east and 180 feet west of shaft: on the second level, 240 feet east

and 340 feet west. Stopes have been opened above each of these drifts.

A small shaft 100 feet deep, has also been sunk beside a deposit from 6 to 22 feet

wide, situated 3,000 feet northeast of the main shaft. Stoping has begun on this ore

body.

In 1914, 42,518 tons of ore were hoisted at this mine. Mr. R. N. Palmer is superin-
tendent, and has 270 men employed.

British America Nickel Corporation, Limited

The work done by the British America Nickel Corporation, Limited, in 1914 was
confined to the development of the Murray mine, which property was closed down on
August 31st. About 50 men were employed.

The three-compartment shaft, which has an inclination of 36 degrees, is 700 feet
deep. Stations have been cut at 150 feet, 300 feet and 400 feet, and a pocket cut between
the two latter levels.

The local officials of the corporation are J. A. Holmes, manager, and E. Hibbert,
superintendent of mines.
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Long Lake Gold Aline

The gold mine and mill of the Canadian Exploration Company, Limited, situated

near Long lake on Timber Berth No. 9, operated continuously in 1914.

The ore body consists of an elliptical mass of quartzite, carrying considerable mis-

pickel and pyrite. The contact between the ore body and the barren quartzite sur-

rounding it is not well defined.

The underground development is as follows:—The shaft is 225 feet deep, with two

compartments to the first level and three compartments from the first to the second.

The levels have been driven at 80 and 180 feet. An open-pit extends to the 80-foot level.

The ore mined in 1914 came from both levels. A winze is now being sunk below the

second level.

The mill contains 20 stamps and a cyanide plant. Changes have been made in

the mill so that the capacity has been increased from 2,200 to from 4,200 to 4,400 tons

per month.

The officials of the company are:—Managing director, George E. Drummond; super-

intendent, R. W. Brigstocke.

The post office for the mine is at Naughton, Ont., on the Sault branch of the C.P.R.

The employees numbered 110.

Moose Mountain Iron Mine

No. 1 mine of Moose Mountain, Limited, at Sellwood, Ont., closed down on June 1st,

1914, owing to the lack of demand for iron ore. The shaft is now 170 feet in depth

measured along the incline (62 degrees). Two levels have been driven, one at 100 feet

and one at 150 feet. Work on the second level was stopped when the ore body was
reached.

After the mine was closed down, the crushing plant was run during June, July

and August on rock from the dump. Two hundred and fifty tons a day were shipped to

Sudbury for road ballast.

No. 2 mine was not operated.

The treatment of the ore at this property was described some time ago in the

technical journals, but as important changes have recently been made in the process,

another short description may be of interest.

The ore from No. 1 mine runs 45 per cent. iron. It is crushed to one inch and

raised to 54 per cent, by magnetic concentration in No. 1 mill. The products from this

mill are:—Concentrates with no dust, dust and middles, and road ballast with no dust.

It requires 1 7-10 tons of crude ore to produce one ton of screened concentrates running

54 per cent. The dust and middles, constituting about 12 y2 per cent, of the total ore

treated, run about 46 per cent, iron, and are sent to No. 2 mill for further treatment.

The No. 2 mili was built to treat both the ore from No. 2 mine, which contains

a lower percentage of phosphorus than that of No. 1, and also the above-mentioned

dust and middles from No. 1 mine. The ore is first crushed to 3 or 4 inches in a

36-inch by 48-inch Buchanan, all-steel, jaw crusher with a specially deep frame. It is

then hoisted up an incline in a skip to a 2,500-ton steel bin. From this point to the

final magnetic separators the mill consists of five units. The ore flows by gravity

from the bin into No. 2 McCully gyratory crushers set for large product. Thence it

passes into Hardinge, 6-inch by 16-inch ball mills, making 29 revolutions per minute and

using 5-inch chrome steel balls. A magnetic separator then removes practically all of

the gangue and a Hardinge pebble mill carries the grinding to 100 mesh. The ore is

then delivered to the final separator, which gives a concentrate analyzing 64 per cent,

iron and from .025 to .020 per cent, phosphorus. This concentrate, carrying approximately

one ton of water to one ton of ore, goes to two Dorr classifiers in which the water is

reduced to 21 per cent.

The concentrate drops into a removable steel mould subdivided by steel partitions

into 32 compartments. The mould rests on top of a steel car, 70 l/z inches wide and 76 1
/4
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inches long, and has a taper of Vs inch to the foot, so that it may be lifted off the cars

and leave the briquettes intact. The moulds are subjected to a mechanical jarring action

which renders the material more compact and diminishes the water content to 8 per

cent. The mould is automatically removed before the car enters the kiln. Each car

carries 6,400 pounds of briquettes.

There are two kilns each 220 feet long with an arch of 9 feet 6 inches radius. The

briquettes near the sides of the kiln are 18

y

2 inches high; those at the centre of the

arch are 23 inches high. Each kiln contains 34 cars, one being admitted every 20

minutes, so that each car is in the kiln for 11'
, hours. The fuel used is producer gas.

From the kilns the briquettes, each weighing 200 lb., go to a No. 3 Gates gyratory

crusher. The crushed material passes through a long revolving screen with ^-inch

apertures. The oversize is loaded into railway cars and the undersize. constituting

5 per cent, of the briquette, is returned to the Dorr classifiers.

A concrete dam was built by the company across Taylor Lake creek, a tributary

of the west branch of the Vermilion river. This dam is 10 feet wide on the crest so

Ouartz quarr.v of Willmott and Companj at killarne*.

as m serve as a roadway, and 110 feet long. It gives a depth of from 16 to 17 feet of

water above the stream bed. It was built for the purpose'of supplying water through
a 10-inch main. L.300 feet long, to No. 2 plant for the condenser of a lflOO-h.p. Westing-
house-Parsons steam turbine. The latter is to serve as an emergency plant.

When the mine was operating, approximately 216 nun were employed. .Mr. Fred,
A

- Jordan is manager, ami Mr. I-'. C. Rork mine superintendent.

Quarries

College of Sacred Heart
David Servis opened a small quarry on the property of the College of the Sacred

Heart, Sudbury. Building stone was produced for the construction of the Sudbury post

office. Twelve men were employed.

Willmott and Companj
Willmott and Company operated a quartz quarry during the season of navigation

on the north shore of Georgian bay about three miles east of Killarney.
The power plant comprises a Jenckes 150-h.p. return tubular boiler, a 15-inch

Jenckes engine to drive the crushers and a hoist for handling coal and other supplies.
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The quartz is passed through a LO-inch by 20-inch Farrell-Bacon jaw crusher

which feeds an 8-foot trommel with 3-inch perforations. The oversize passes to a No.

3 Gates gyratory crusher; the undersize to the storage bins. These bins have a capacity

of 2,400 tons, and discharge upon 24-inch Stephens-Adamson belt conveyors. The latter

deliver the product to steel ore chutes which discharge into the hatches of the steamer.

A 2,400-ton cargo is loaded in ten hours.

The quartz is shipped to the Electro Metals Company, Limited, of Welland, Ont.,

for the manufacture of ferro-silicon. The shipments are said to analyze over !'s per cent,

silica.

The officials of the company are: President, Alex. Longwell; manager, Geo. YV.

Rayner, 404 Lumsden Building, Toronto. At the time of last inspection 28 men were

employed on the property, with Mr. Dan Chisholm in charge.

.Martin International Trap Rock Compan>

The Martin International Trap Rock Company, Limited, operated their trap quarry

at Bruce Mines until the middle of August, when it was closed down. At the time of

the last inspection (in August), 52 men were employed. Mr. S. B. Martin, Bruce

Mine s, Ont., is manager.

It is understood that a reorganization of the company is in progress.

Clay and Gravel Pits

The following clay and gravel pits near Sudbury and Sault Ste. Marie were visited:

The Evans Company, Sudbury, gravel pit.

Robert Martin, Sudbury, clay pit.

Sudbury Brick Company, Sudbury, clay pit.

Northern Brick Company, Copper Cliff, clay pit.

McPhail and Wright Construction Company, Sault Ste. Marie, gravel pit.

McPhail and Wright Construction Company, Searchinont, gravel pit.

.las. Elliott and Sons, Steelton, clay pit.

Lethbridge Brick Company, Limiti d, Steelton, clay pit.

Algoma Brick and Tile Company, Limited, Steelton, clay pit.

Aljjoma Steel Corporation

The Algoma Steel Corporation, Sault Ste. Marie, Out., operated their No. 1 and

Xo. 2 blast furnaces the whole of 1914. The largest furnace. No. 3, was closed down
on September 1st, and was not operated the remainder of the year. Xos. 1 and 3

furnaci s produci d principally bessemer pig, while Xo. 2 ran on basic

In addition to enlarging and operating the plant at Magpie mine for the roasting

of siderite, the Corporation also built an experimental plant at Steelton to investigate

'he Greenawalt process of roasting. A series of experiments was conducted, using the

latter process to roast Michipicoten siderites and also to sinter blast furnace flue dust.

e experiments are believed to have yielded promising results.

The officials of the Corporation are:

President and general manager, J. Frater Taylor.

General Superintendent, Charles E. Duncan.

Superintendenl of blast furnaces, James II. Bell.

Mr. Samuel Hale was general manager until the latter part of the year, when he

resigned, his duties being assumed by the president.

Approximately 2,100 men are employed by the Corporation at Steelton when work-

ing to capacity.

Magpie Mine

The Magpie mine of the Algoma Steel Corporation is now on a producing basis.

the shipments in 1914 amounting to 98,070 tons of roasted ore. Both mine and roast

plant were closed down on October 31st, owing to the condition of the steel market.

It is expected that work will be resumed it: the spring of 191.".
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The four-compartment shaft at this mine is now 345 feet deep. Stopes have been

opened on the first and second levels, both east and west of the shaft. On the third

level the station has been cut and 85 feet of cross-cutting done. The ore body had

just been encountered in the face of the latter cross-cut when work was stopped.

The new roast plant was put in operation in May, and as it is different from the

experimental unit in which the original experiments were made, a brief description

is given below.

The ore, hoisted in 80-cubic foot skips of the Kimberley type, is dumped into a

No. 8 Austin gyratory crusher. It then passes to a grizzly, the oversize going to two

No. 5 Austin crushers and thence to a conveying belt, while the undersize passes

directly to said belt. This conveyor elevates the ore to a horizontal belt, which carries

a movable trip, so that the ore may be discharged into any one of six 5,000-cubic foot

steel-bottomed stock bins.

The kilns are six in number, each 8 feet in diameter and 125 feet long, inclined

at one-half inch to the foot. They are lined with a special 9-inch firebrick. Special

shapes narrow the feed end to 4 feet 6 inches. Each kiln is driven by a 35-h.p. variable

speed a.c. motor.

At the upper end of the kilns concrete dust chambers are built. Through these

the waste gases pass to concrete stacks, one for each kiln. These stacks are from 95

to 105 feet in height.

The lower end of each kiln is covered by a removable hood, similar to those used

in cement plants.

After the ore passes through a kiln it is conveyed to the stockyard by a rotary

tube passing through the ore-bridge walls. These tubes are 4 feet 6 inches in diameter

and 44 and 46 feet in length. They are lined with 4-inch firebrick.

The fuel used in the kilns is powdered coal. The coal is stored in part of the

stockyard and is delivered to a hopper by the ore bridge. It is then fed by a recipro-

cating feeder to a pair of iron rolls with cast teeth. Thence it is elevated on a link-

belt conveyor and passes through a weighing device to a 20-ton steel storage bin. A
reciprocating feeder delivers it to a 3-foot by 32-foot rotary dryer, inclined at three

quarters of an inch to the foot. A second dryer is being put in. An elevator then takes

the powdered coal to a 12-inch screw conveyor, which supplies a stock bin for each kiln.

These bins each contain 22 tons of coal. At the bottom of each bin is a 4-inch standard

furnace feeder, governed by a speed changer. These feeders deliver the coal to a

9-inch blowpipe entering the lower end of each kiln. A No. 10 Sturtevant blower

furnishes the necessary air.

Mr. A. Hasselbring is in charge of the property. From 210 to 230 men were

employed.

Helen Iron Mine

The Helen iron mine of the Algoma Steel Corporation worked steadily in 1914,

notwithstanding the unsatisfactory conditions prevalent in the markets for iron ore.

The ore mined was obtained from the 4th, 6th, 7th and 8th levels.

Considerable pyrite was also shipped. As much of the pyrite in this mine occurs

in the form of a fine mud, consisting of a mixture of pyrite and hematite, a small

concentrating plant was built in the spring to ensure a cleaner pyrite product. The

machinery consists of a Mitchell crusher, a set of rolls and two Xo. 6 standard Wilfley

tables.

About 110 men are employed, under the superintendence of Mr. G. R. McLaren.

Josephine Iron Mine

The Josephine iron mine, situated on the Michipicoten branch of the Algoma Central

railway and owned by Alois Goetz and associates, was leased by the Algoma Steel

Corporation in 1913. The Corporation put down five diamond-drill holes, completing the

work in August, 1914. Since that date no further work has been done.
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Iron Pyrites

Madoc Mining Company

The Madoc Mining Company, a subsidiary of the General Chemical Company of

25 Broad Street, New York, has leased the Goudreau pyrite claims from the Algoma
Steel Corporation. These claims are situated two miles east of Goudreau station on

the Algoma Central railway in township 27, range XXVI. The deposits were partially

prospected by diamond-drilling and test-pitting between the years 1902 and 1909. The

Madoc Mining Company began work on the property in 1913 and have put down some

60 diamond-drill and shot-drill holes. A cargo of 3,000 tons was mined in 1914 and

shipped down the Great Lakes, via Michipicoten harbour. A contract has been let for

the construction of a railway spur from the main line to the mine—a distance of

two miles—and it is expected that regular shipments will be made as soon as construc-

tion work on the railway and plant is completed.

Mr. J. A. Battle, Jr., is superintendent.

Morrison P\ rite Claims

The Morrison pyrite property consists of 12 mining claims in the southern part

of township 27, range XXVII, district of Algoma. They lie about five miles northeast

of Goudreau station on the Algoma Central railway and about two miles northeast of

the Goudreau pyrite claims. The Algoma Steel Corporation drilled the ore body under

option in 1914, putting down 19 diamond-drill holes. Since the drilling was completed

no further work has been done.

III.—TIMISKAMINQ

Cobalt and Vicinity

The silver mining industry of Ontario has its head and centre at Cobalt, and a

brief description of the work done at the properties operated in 1914, whether pro-

ductive or not, is given hereunder.

Aladdin

The Aladdin Cobalt Mining Company operated the old Silver Queen mine with a

force of 15 men during the first half of the year. The mine was closed down
August 15th.

The development consisted of 300 feet of work, 75 feet of which was raising, and

the rest drifting. Forty tons of high-grade ore were shijpped and 1,161.3 tons of ore

were milled at the Northern Customs concentrator. The production was 60,000 oz.

of silver.

Capt. Conrad .Torgensen is president; Mr. J. A. McVichie is manager.

The Canadian Gold and Silver Mining Company pumped out the Alexandra mine

in April, and operated with one drill for about three months. Between 130 and 140

feet of drifting was done on the 300-foot level, and a raise was put up for 20 feet at

a point 150 feet east of the shaft.

Bailey

The Bailey Cobalt Mines, Limited, operated during the first five months of the

year with a force of 16 men. The work done consisted of 280 feet of drifting, 254 feet

of cross-cutting, 75 feet of raising, and the cutting of a station at the fifth or 280-foot

level. With the exception of 100 feet of cross-cutting on the fourth level, this work

was done on the fifth or lowest level.

Mr. E. A. Benson was succeeded as president by Mr. John L. Woods shortly before

the mine closed down. Mr. Floyd Weed is superintendent.
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Cobalt Lake before dewatering

Cobalt lake. June. 1"15



1915 Mines of Ontario 100

Bca\ cr

The Beaver mine, situated on the north half of the northwest quarter of the north

half of lot 1 in the third concession of Coleman, is owned and operated by th. Beaver
Consolidated .Mines, Limited, which have an authorized capital of 2,000,000 shares of a

par value of $1.00 each. The officers are as follows: Frank L. Culver, president and
general manager; C. C. James, vice-president; 11. E. Tremain, secretary-treasurer.

Following is the record of development and stoping for the year:

I 'rifting 3,094.0 feel

Cross-cutting . . . 1,393.0 feet

linking 100.7 feet

Raising 507.0 feet

Total 5,094.7 U i t

Stoping 5,807 cubic vards

A station was cut at the 900-foot level.

During the year the mill treated 26,724 tons, producing 347.95 tons of concentrates,

which contained 415,707.86 oz. of silver.

The total silver production during the year was 900,000 oz., an increase of 137,301 oz.

over the best previous production of the mine.

One dividend amounting to $60,000 was paid during the year.

Buffalo

This mine, situated on the townsite of Cobalt, is owned and operated by the Buffalo

Mines, Limited, which have an authorized capital of $1,000,000, the shares having a par

value of $1.00.

officers of the company are as follows: Mr. ('has. L. Denison, president; Mr.

Robt. W. Pomeroy, vice-president; Mr. Geo. C. Miller, secretary-treasurer; Mr. Tom R.

Jones, general superintendent.

The high-grade and low-grade mills were closed down for about three months from

August 15. During this period development work underground was carried on. This

reduced the force from 260 men to 70. At the end of the year about 200 men were

employed.

Casey-Cobalt

The Casey-Cobalt Silver Mining Company, a limited company with an authorized

tal of $100,000.00, operated their property on the southeast quarter of the S. half of

5, In the 1st concession of Casey township, about ft miles northeast of the town of

New Liskeanl.

The following compose the board of this company: President, W. R. P. Parker;

vice-president, J. P. Watson: G. M. Clark. Captain R. E. G. van Cutsem, and Gra< me
Watson.

Mi. John W. Shau is mine manager, employing about 200 men.

I)uring the period covered by the report of this company, up to December 31st,

1914, operations in Hie mine and mill have been vigorously prosecuted, the total footage

being 5,052 feet.

;ii't bas been sunk and equipped on tie- Easi Casey claim, to a depth of 350 feet,

with station-. a1 -7.", and ::::.'. !'•
i

t

.

Chambers Ferland

The Cbambers-Ferland Mining Company, which is controlled by the Aladdin Coball

Mining Company, operated during the year with a force of 35 men.

Tim officers of the company are as follows: (apt. c. Jorgensen, president; Mr. C
A. Richardson, vice-president; Mr. Alex. v> in. secretary-treasurer; Mr .i. a. McVicble,

manager.
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The development for the year consisted of sinking No. 4 shaft from 304 feet to a

depth of 431 feet, and the establishment of levels at 200, 350 and 420 feet; 725 feet of

cross-cutting on the 350-foot level; 120 feet of tunnelling to the shaft at the 75-foot

level; 25 feet of raises and winzes in No. 4 shaft, and the same amount in No. 1 shaft.

10,830 tons of ore were milled at the Northern Customs concentrator.

Colonial

The Colonial Silver Mines, Limited, worked one drill for the first seven months

of 1914; seven men were employed. The mill was operated under lease by the Right

of Way Mines up to September 15th, when it was closed.

Columbus

A contract was let for shaft sinking on the Columbus property, and the shaft

deepened from 320 to 385 feet. Mr. John McLeod was the contractor.

Cobalt Comet

The Cobalt Comet mine is situated on the southwest quarter of lot 2, con. 5, and the

northwest quarter of con. 4, in the township of Coleman. The property is operated by the

Cobalt Comet Mines, Limited, which has an authorized capital of 1,000,000 shares of a

par value of $1.00 each. The capital stock of the company is held by the Caribou-Cobalt

Mines Company, with an authorized capital of $1,000,000.

The low-grade ore is treated by the Dominion Reduction Company, and high-grade

ores are shipped. Gross production for the year amounted to 727,671 ounces; 2,111 feet

of development was done during the year.

Mr. E. V. Neelands is manager, and about 50 men are employed.

Coniagas

The Coniagas Mines, Limited, having an authorized capital of 800,000 shares of a

par value of $5.00, own and operate the Coniagas mine, consisting of 40 acres on the

townsite of Cobalt, and also own the issued capital stock of the Coniagas Reduction

Company, Limited. The board of directors is as follows: R. W. Leonard, St. Cathar-

ines, president and general manager; Alex. Longwell, Toronto, vice-president; R. P.

Rogers, Cobalt; F. J. Bishop, Brantford; Wetland 1). Woodruff, St Catharines.

I tilling the year $1,640,000.00 was paid in dividends, and the total dividends to date

amount to $7,000,000.00 The total shipments of silver aggregate over 20,000,000 oz.,

and the ore reserves are estimated by Mr. Rogers at 11.904.000 oz.

The total silver shipments from the mine during the year amounted to 2,497,394.68

ounces, which was contained in 484.88 tons of mine ore, and 688.44 tons of concentrates.

This ore was mined and concentrated at a net cost of 12.444 cents per ounce, as com-

pared with 8.776 cents for the previous year. The cost of shipping, smelting, refin-

ing and marketing amounted to 3.585 cents per ounce of silver, as compared with 4.321

cents for the previous year. The average price received per ounce of silver was 56.75

cents, as compared with 60.55 cents for the previous year.

The mill ran 98 per cent, of possible time, treating 54,522 tons, or an average of

2.93 tons per stamp per 24 hours. The mill heads averaged 24 ounces per ton; the

average of the general tailings was 1.21 ounces. The high grade concentrates shipped

totalled 496.4 tons, and the low grade slimes 251. S tons. These averaged 2,030 ounces

per ton, and 151 ounces, respectively.

During t lie year operations wire started at the No. 4 shaft, situated opposite the

Coball post office. A shaft-house and hoist-house were erected, and the shaft com-
pleted to the 4th level.

Work done to date and work done during the year ending October 31st, 1914:—
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Shaft sinking, feet

Drifting

Crosscutting
Winzes
Raises

Total to Oct. 31st, Total to Oct. 31st, Work done during
1914 1913 1913-14

802
15,982
6,805

519
895

25,003

610
14,939
5,899

441

819

22. 70S

L92

1,043
906
78
76

2.295

— Tons removed since

beginning of opera-
tions to Oct. 31st,

1914

Tons removed
to Oct. 31st,

1913

Tons removed during
1913 and 19'

4

--cutting and waste
Drifting

35,293
52.846

249,395
4,780
2,554
4.151

27.914
49,271

198.502
4.780
2.205
3,602

7,379 barren rock

3,575 pay rock
50,803Stoping

Open cutting
Shaft sinking 289 barren rock

54!l pay rock

349,019 286,424 62.5!)o

Crown Reserve

The Crown Reserve Mining Company, Limited, with an authorized capital of

•.000 shares, par value $1.00 each, own and operate the Crown Reserve mine at

;t. work the Silver Leaf mine under lease, and, in conjunction with the Kerr Lake
Mining Company, operate the Drummond Fraction. They also own sixty per cent, of

the entire capital stock of the Porcupine-Crown mine.

The officers of the company are as follows: Col. John W. Carson, president; W. 1.

Gear, first vice-president; J. G. Ross, second vice-president; Jas. Cooper, secretary-

treasurer; S. W. Cohen, general manager.

The production during the past year amounted to 1,425,320 ounces of silver of a

gross value of $740,092.70, or an average value of 51.92 cents per ounce. The dividends

paid in 1914 amounted to $424,515.36.

During the year 31,347 tons of ore were milled by the Dominion Reduction Com-

pany, from which 467,757 ounces of silver were recovered.

A new vein, No. 33, has been discovered during the year in the eastern portion of

the property while cross-cutting to the diabase. Several minor veins, for the most

part branches from the more productive veins 17 and 24, have been developed on the

100-foot level. A rather promising lead has also been opened up on the 75-foot level

on the Silver Leaf property.

A summary of the mine development is as follows:

To 1914. 191 I. Total.

Sinking and raising 2,510 feet •_'•;:• feet. 2,779 feet.

Drifting 9.779 " 1.56!) " 11.:: 17 "

Crosscutting 9,855 " 2,218 " L2,073 "

Total 2LM43 " 1,056 " 26,199 "

Stoping In cubic feet. 1914 169,552

Stoping in square feet, 1914 66,092

Tonnage broken 10,842
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Drummond Fraction

The Drummond Fraction, which is owned jointly by the Crown Reserve and the

Kerr Lake .Mining Companies, operated continually during the year with the exception

of seven w < eks at the outbreak of the war. Prospecting work has been carried on at

the l<!0-foot level. One small vein was discovered, but has not proved ore-bearing.

The production for the year has been mostly from No. 1 vein; this totalled 134,256

ounces of silver, of which 96,771 ounces was won from mill ore, and 38,485 ounces from

high grade.

The development footages for the year were as follows: Drifts, 192 feet; cross-

cuts, 558 feet; raises, 38 feet; total, 788 feet.

.Mr. M. C. H. Little is manager, employing about 25 men.

Gould

The Cart Lake Silver Mines, Limited, operated the Gould lease on Cart lake during

1914, under the management of J. G. Sipprell.

111. production for the year amounted to 150,000 oz. This ore came from the

extension of the Seneca-Superior vein, which was found on the Gould lease. A winze

on tli is vein was sunk from the 200-foot level to a depth of 135 feet. No. 2 shaft was

sunk to a depth of 195 feet and a station cut ai the ls.Vfoot level. From this level 394

feet of drifting and cross-cutting was done. No. 3 shaft, on the east side of the lake,

was sunk to a depth of 34 feet.

The total footage of development work during the year was 1,003 feet.

Hudson Bay

The Hudson Bay Mines, Limited, own 340 acres in Coleman township, and, in

addition to some non-producing properties, 540,000 shares of the 940,312 issued shares

of the Dome Lake Mining and Milling Company.

The officers of the company are as follows: Geo. Taylor, president; A. A. McKelvie.

vice-president; S. S. Ritchie, T. McCamus, D. M. Ferguson, J. J. Grills. C. L. Sherrill,

directors; F. L. Hutchinson, secretary-treasurer; A. H. Brown, manager.

The ore reserves at No. 1 mine were worked out in June, and that property was

closed down. The production for the ten months of the company's fiscal year ending

August 31st, 1914. was 393,360 ounces of silver, of a net value of $196,435.92. The total

production since the mine was opened in 1907 has been 5,604,168 ounces of silver

of a net value of $2,965,523.

The mill treated 18,581 tons of ore, averaging 19.5 ounces, from which were re-

covered 458.9 tons of concentrates containing 391,887.4 ounces, the ratio of concen-

tration lieing 40 to 1.

The mine produced 20.9 tons of high grade ore containing 55,876.27 ounces of silver,

and 51.53 inns of second grade ore, containing 24,6*54 ounces.

Exploration work lias been carried on at Xo. 2 mine without as yet obtaining any

are. Two additional levels were opened up at this mine at depths of 230 and 330

in addition to th sinking, the cro-s-ctit on the i'3(i-foot level was driven 65 feet across

the Coball Lake faull to the conglomerate, and 363.5 feet of crosscuts were driven in

This formation up to the close of the company's fiscal year.

Between this and the end ,,i i > i + . one hundred feet of drifting was done in the

Keewatin on the 330-foot level, and a raise put up 60 feet at a point 80 feet from the

shall.

Sixty men were employed at No 1 mine, and ten at Xo. 2.

Kerr Lake

The Kerr Lake Mining Company has an authorized capital of 600.000 shares of a

par \alm ol h, The officers of the company are as follows: Mr. William G.

Xickerson. president: Mr. Samuel A Lewisohn, vice-president ; Mr. E. H. Westlabe,

secretary-treasurer; Mr. Robert Livermore, manager.
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The underground development during the year closing August 31st, 1914, waa as

Follows:

I >f\ elopmi at. Stoping.

Squat''

I (rifling 3,310.0 feet.

Cross-cutting 1,747.0 *

Raising 2S5.0 "

sinking 57.5 "

Stoping . . . 36,767

Side-i utting

Total 5,399.5 " 37,100

Trenching (mostly in lake basin) 2,513.0 "

Total development to date 10,062.0 "

The new discoveries during the year consisted partly of new veins and partly of

-ions to known ore bodies. Developments increased the silver contents of the

Main East and Fleming veins, and Lake veins Xos. 1. 2 and 3, and No. 218 were added

to the reserves.

The most important discovery during the year was of the Lake vein No. 3, which

\\a> first exposed on surface after the mud level had been sufficiently lowered in the

lake basin. It comprises a system of veins lying north of the Main East and connecting

that vein with the Fleming. It lies in the north central area of the property which

was not hitherto prospected. Although the main lead is comparatively narrow, it has

a high average silver content, and has been exposed for over 200 feet. It has been

drifted on for 240 feet at the 140-foot level.

Of the 18,862 tons treated at the mill of the Dominion Reduction Company, 2,552

tons were taken from the dumps. The yield from mill ore was 632.023 oz. of silver.

r 1
.

s.
_ s.

. 1
1'

i ,,/.. of silver were produced, and >600,000.00 paid in dividends

during the year. The dividends to date amount to $5,200,000.00.

Th mining cost was $5.09 per ton of rock hoisted, or 12y2 cents per oz. of silver

produced. Shipmenl and treatment charges were 11.6 cents per oz.; and the total.

Including administration charges, just under 25 cents per oz.

In May the Kerr lake draining operations were resumed, and by the end of A.ugus1

the scow rested on bed rock near the centre of the basin at a depth of 80 feet below

the original water lino. The work this season consisted almost entirely of pumping
semi-liquid mud which was left after the water had been pumped out. This was

done without difficulty until the drying out of the exposed surface made it necessary

ostal a simple hydraulic apparatus to sluice down the loose material and to cut

a way through the underlying bed of day to bed rock. This consists of small monitors

mounted on the bcow and others on tripods for use at some distance away from the

SCOW. An auxiliary 1,000-gallon turbine pump was installed in the Giroux Lake pump
house to supply extra water through a six-inch line to the nozzles. With this apparatus

factors results have been obtained.

The working tone of u.~ men was reduced about one-third during the latter pari

of the year.

I a Rom Consolidated

The i.a Rose Consolidated Mine- Company, Limited, operate the following mines

La Los.. Lawson University, Princess, Fisher-Epletl and violet. Mr. i> Lome Mc-

Gibbon i at, and Mr. R. i: Watson, general manager.

The production during 1011. v. 17 ounces of siher of a net v;i'

$637,556. The cost of production Wfl tunce, and the not selling prior-

: cents. The net profit was $217,979.00, or 30 per cut. of the gross value of th<>

I.M.
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ore. The dividends paid during the year amounted to $749,313.48, equal to 10 per cent,

of the company's capital.

The average number of men employed during the first half of the year was 242.

This number was considerably reduced in the latter half, so that the average for the

whole year was about 210.

The silver produced was obtained from the following sources:—

Drj tons 02. silver Net value

La Rose 418.176 455,899.36 $222,096 82

Lawson 95.9865 141,608.14 73,177 70

Princess 245.8155 207,299.91 98,489 16

Concentrates 1,271.7685 563,439.79 243,792 31

Total 2,031.7465 1,368,247.20 $637,555 99

Concentration operations are summarized as follows:

Ore milled 54,020.073 dry tons

Silver content of ore 708,663. ounces

Average assay of ore 13.12 ozs. per ton

Average assay of tailing 2.75

Concentrate produced 1,271.7685 dry tons

Silver content of concentrate 563,439.79 ounces

Average assay of concentrate 443. " per ton

Smelter return on concentrate $243,792.31

Marketing expense on concentrate 19.68% of gross value

Cost of concentration $] 32,649.32

Cost per ton ore milled 2.45

Extraction 795 ct

A \ -rage tonnage for 313 days 173. tons per day
Ratio of concentration 42.5 to 1

The above ore was milled at the new plant of the Northern Customs Concentrators,
Limited.

The quantity of mill rock supplied by each mine was:
La Rose 33,882 tons
Princess 18 570 <«

Lawson 1568 ..

Total 54,020 "

The picking and jigging plants at the mines produced 134,196 oz. of silver in jig

concentrate, shipped with the high-grade ore, and 12,088 oz. in slime shipped as low-
gradi silicious ore.

The net value of these products was $69,148.

The low-grade ore on the dumps is estimated at 44,359 tons, carrying about 14 oz.

per ton.
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The following development work was done in 1914:—

Shafts Drifts Crosscuts Raises Stopes Trenches

ft. ft. ft. ft cu. yds. ft.

La Rose 170. 1,129. 1,049. 290. 4,676. 11,193

Princess 448. 564. 231..". 2,369

Lawson 9. 835.5 1,018.5 400. 1,014

University 73.5 621.

Fisher-Eplett 3S.5 1,084.

Total 179. 2,524.5 4,336.5 921.5 8,059. 11,193

The most important prospecting done during the first half of the year at the La
Rose mine was the exploration of the conglomerate west of the fault on the 380-foot

level. The west cross-cut was driven to the boundary, a total distance of 955 feet from

the fault; a north and south cross-cut, parallel to the fault, was also driven a distance

of 640 feet. This work was not successful in cutting any pay veins. It was then

decided to sink a new shaft on the La Rose Extension. This shaft is situated west of

the railway, and will explore an area which is largely covered by deep swamp, com-

prising more than half of the La Rose Extension claim, and lying on the down throw

side of the Cobalt Lake fault. The conglomerate has here a depth of about 400 feet.

This shaft was started October 12th, and will be sunk to the Keewatin. and cross-cut-

ting started 50 feet above the contact.

Considerable surface prospecting was done on the hill on the eastern side of the

La Rose claim where the surface of the rock was exposed by a series of wide trenches.

Several small branches of known veins were uncovered.

The Princess mine was closed down November 1st, the ore remaining in No. 12

and No. 3 veins, with the exception of some small pillars, having been removed during

the year. This small property of seventeen acres has produced in high-grade ore alone,

1,218 ounces of silver, with a net value of $1,409,182.

The Lawson mine was operated during the year at a small profit. The development

on the main vein, and the No. 5 vein on the 400-foot level did not lead to any good

results. In the southern part of the claim the Keewatin is overlain by diabase, and

this ground is being explored by a cross-cut under the contact. A cross-cut from the

Lawson mine was run into the University property to cut the vein opened up in t he old

workings, and a drift on the vein connected with the old shaft near the bottom. The

work on the Fisher-Eplett property in southeast Coleman, did not develop any pay ore.

The property was closed down in November and the plant removed.

Lutnsdeti

The Lumsden Mining Company, Limited, operated their property at Brad] lake.

in southeast Coleman, with a force of 17 nun working day shift only, during the first

seven months of the year.

John Lumsden, Ottawa, la presidenl of the company; Mr. Freeman I. Daniels is

superintendent.
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The following table shows the progress during the year and to date:-

No. 4

Level 1) •ifting
c oss-cut-

ting
w inzes Raises

ft.

Stopes Shafts Total

225 feet

250 '

'

ft.

ss

L92
54

69

ft.

49

Kill

ft. ft.

42

ft. ft.

L79
852

300 '

'

18

23

31 1118

4iii) 92

685

Total 1914... 4ii8

1,343

209

746

41

255

73 726

29 3,058

Total to date. 1.746 955 29 296 78 685 3.784

Mcknile\-Darrajrh = Savajre

The McKinley-Darragh-Savage Mines of Cobalt, Limited, own and operate the Mc-

Kinley-Darragh mine at the southern end of Cobalt lake, and the Savage mine on the

side of Cart lake. The board of directors consists of: Mr. C. A. Masten, president:

Mr. Thomas W. Finucane, vice-president; Mr. J. R. L. Starr, secretary; Mr. Harper

Sibley, treasurer; Mr. Joseph S. Hunn, assistant treasurer; Mr. Hiram W. Sibley and

Mr. W. L. Thompson. Mr. T. R. Finucane is manager.

During the year 1914 several small veins were developed on the McKinley property,

of which the principal one was No. 54, located near the lake vein. These small veins,

together with branches of the main ore bodies, have yielded considerable mill rock.

The following is a statement of the underground work done during 1914 at Mc-

Kinley mine:—

Levels Drifts Cross-cuts Raises W inzes Stopes

no • •

58.5
43

nil.

466
185.5

163.5

118
10S.5
nil.

1.368.5
498.5
557

10

11

nil.

L56.5
219
154

nil.

nil.

nil.

nil.

nil.

31

nil.

2,700 tun.

135 " nil.

1 51 1
• 17,236 ••

2i hi ' ' 14.128
•

250 •• 2.097 ••

ilTo1 1166.5 2.645.5 55(1.5 81 8,6. 156 ••

The chief development at the Savage mine during the year was the discovery of

vein No. 23, which was located late in the year on the 140-foot level in the southeast

quarter of the property. A winze was sunk on the ore to a depth of 55 feet.

The underground work at Savage mine done during the year was the following:

Levels Drifts 5-CUtS Raises Winzes Stope-

85 feet nil.

542.5
14

125

nil.

nil.

nil.

1.372
nil.

366
nil.

nil.

18.5

24! 1.5

nil.

nil.

10

14.5

nil.

18H.5

nil.

nil.

nil.

nil.

76 tons

1 in 8.502
105 " nil.

190 • • 61

210 " nil.

245 •
• nil.

Total liS 1.5 1.73S 287 .

5

139.5 3,699
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The result of the milling operations of the year is as follows:

— rp Number of Average ^.-ji ^r-ii Percentage Ounces of

treated ,

stamp ion/ heads tails
t

of
t

.

silver
,days run per day extraction recovered

McKinley ore
Savage ore

45,098 320.58 140.68 24.10 3.5427 85.14V 926.295
21,656 307.04 70.53 13.37 4.8486 64.13V 186,681

Totals 66.754 211.21 ' 1112 976

Including metallics and high-grade ore the silver recovered during the year was as

follows: McKinley, 1,159,154 ounces; Savage, 237,386 ounces; total, 1,396,540 ounces,

bringing the total production from the opening of the mines up to January 1st, 1915, to

14,380,752 ounces.

The number of men employed at the McKinley has been 100 to 110, and at the

Savage 25 to 27.

Mill of Cobalt Reduction Company showing C>anide addition

Meteor

The Meteor Silver Mining Company, Limited, operated their property on the

northwest corner of Diabase mountain with a force of about 15 men.
Mr. David Crawford is president of the company: .Mr. D. D. Flanagan is vice-presi-

dent and general manager.

The development work done during the year consists of 310 feet of drifting, 600

feet of cross-cutting, 73 feet of raising, 102 feet of sinking in the winze, and the cutting

of stations at the collar and at the 140-foot level of the winze.

The .Mining Corporation of Canada, Limited

The board of directors of the corporation is composed as follows:—President, Sir

Henry M. Pellatt, C.V.O.; first vice-president, J. P. Watson; second vice-president. W
R. P. Parker; G. M. Clark, Capt. R. E. G. van Cutsem, D'Arcy Weatherbe. and Graeme
Watson.

Capital: 2,075,000 shares, of par value $1 per share, fully issued.

As of the 1st April. 1914. this corporation acquired the mining properties formerly
operated by the Cobalt Townsite Mining Company, Limited; Cobalt Lake Mining Com-
pany, Limited; The City of Cobalt Mining Company, Limited, and the Townsite Exten-
sion Mines, Limited, at Cobalt, which have been placed under the management of Mr.
C. E. Watson.
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A new two-compartment shaft has been raised from the deepest workings and
equipped with steel head-frame, two-ton skips, and a new 12 V& by 15-inch double drum
hoist. From this shaft the ore is now dumped directly into a bin above the crushers

in the mill of The Cobalt Reduction Company, considerably lessening the handling of

ore from the Townsite and City mines.

In the last nine months of 1914 the following underground work has been done:—

Townsite mine 7,864% :

City mine 2,437

Lake mine 2,786 "

Extension mine 1,579 "

Total 14,667 feet

Nugget found on Townsite property during trenching operations

From this work, in the same nine months, 107,384 tons were mined and treated,

producing 3,185,124 ounces of silver.

Extensive alterations and additions have been made during the past year in the

reduction mill, in connection with which, under the direction of Mr. M. F. Fairlie, the

mill manager, a cyanide annex has been erected to treat the slimes from the company's

mills.

NlpissinK

The Nipissing Mining Company, Limited, with an authorized capital ol

owns and operates 846 acres in the township of Coleman. Mr. David Fasken, Toronto,

is president; Mr. R. B. Watson, general manager, and Mr. Hugh Park, manager. The
Nipissing Mines Company is a holding company, owning all the stock of the Nipissing

Mining Company, and having an authorized capital of 1.200,000 shares of a par value of

$5.00 each. The officers and directors of the company are as follows:—Mr. E. P. Earle,

New York, president; Mr. R. T. Greene, New York, secretary; Messrs. W. H. Brouse,

Duncan f'oulson and David Fasken of Toronto; M. A. Viele and August Heckscher of

New York; Denis Murphy, Ottawa, and R. B. Watson. Cobalt.
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The tenth annual report of the company shows the production for 1914 to have

been 4,689,333 ounces of silver, of a gross value of $2,516,064.85. at a cost of 19.8 cents

per ounce. The average price received for silver was 56.36 cents per ounce, compared

with 60.26 cents the previous year.

The dividends paid during the year amounted to $1,200,000.00.

The ore reserves are the largest in the company's history, and contain about

10,000,000 ounces of silvi r.

The total number of men employed was 407, distributed as follows: underground,

L66; surface, 104; low-grade mill, 70: high-grade mill, 18: hydraulic plant. 41; cookery, 8.

The report gives the production of individual veins as follows:—

— Silver, oz.

in high-grade ore

Silver, o/..

in mill rock

Total
silver oz.

Shaft 7:i :

Veins 7:;. mi. ami inn 1,968,243

1 76 . 358
274.577

9.131

1 ,890,298
3,616

154. 342
211.514

1 . 254

3,858,541
Vein 96
Vein 122

3,610
330.70(1

Little Silver 486,091
H-40 and 11-52 10.385

2,428,309 2,261,024 4.(589.333

A summary of the underground work in 1914 shows the following:—

Shaft No. Drifting cuiSe Raising Sinking Total Stoping

ft.

471 1.5

596.5
3.014.0

ft.

172.0
7(iS.O

2.358.5

ft.

14.0
31.5

1.205.5

ft. ft.

(5(55 .

5

1.551 .5

(5.851.(1

cubic
4

yards.

,578
(54.... 215.5

273.0
80.. ..

20 .418

754
86.... 532.5 5.',:;. 5 113.0 1.199.0

1 22 ...

.

348
L50. ... I 6.0 1.370.5 195.0 1.827.5

53.011-40.... 53.0
11-52.... 253

Total 4.878.5 5,168.5 1,559.0 541.5 12.U7.5 26 .351

\ ill' vein in shaft 64 continued strong from the conglomerate where it had

lined rich ore shoots, into the underlying Keewatin below the 275-foot level,

where it carried low silver values throughout, it was considered advisable to explore

it at depth, and the main shaft was sunk to the 902-foot level. A cross-cut 272 feet

long was aecessarj in order to reach the vein, which was then drifted on for 454 feet.

Prom this level an Inclined winze was sunk to a depth of 163 feet, and 53 feet 1 of

drifting was done on the lowest level, which has a vertical depth of 1,003 feet—the

deepest in the Coball camp. This work failed to develop any pay ore: the vein is still

st run-, hut assays from 5 to 20 ounces only in silver.

The hydraulic plant was moved from Cobalt lake to Peterson lake, and most of

the ground draining Into Peterson and Cart lakes from the west was washed clear of

soil. An average depth of 3.43 feel of soil was removed from 95.55 acres, at a cost of

per acre. This represents a coal of 9 cents a cubic yard, made up of: labour, 5

cents; power, 3.2 cents; supplies, .8 cents.

Several diamond-drill holes aggregating 1,159 feet were put down on the eastern

side of Peterson lake, without locating ore. One hole near the edge of the lake

showed 300 feet of diabase, then 38 feet of slate lying on top of the Keewatin.
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The high-grade mill treated 929 tons of Nipissing ore, having an average value of

2,439 ounces per ton, and 965 tons of custom ore, averaging 2,421 ounces per ton; in

addition the refinery treated the precipitate from the low-grade mill. The total ship-

ments of bullion for the year were 6,300,177 fine ounces. Bullion and cobalt residues

were the only products shipped during the year. Total shipments of residues, all in

the first part of the year, amounted to 1,060 tons, which gave a net return of $42,344.06.

Experiments are now being conducted with the Cottrell process on the fumes from the

furnaces, the object being a possible further saving of silver and mercury.

Operations by the low-grade mill during the year are thus summarized:—

Ore treated

By-products treated^

Dry Tons. Assay Oz. Silver Oz.

7!'.009 30.82 2,435,345

116 87,081

Total milled 79,125

Bullion recovered from the above

Actual extraction by clean-up

2,522,426

2,261,024

89.64 per cent.

The low-grade ore averaged 3.6 ounces per ton higher than in the previous year,

and the mill treated 1,885 tons more.

Research work on the low grade mill operations proved that practically all the

rock in the final tube mill discharge will pass a 200-mesh screen, but that the metallics

in the ore are flattened out and remain on the screen. Two Callow screens were there-

fore installed in the tube mill circuits, and these are now recovering from 20 per cent.

to 25 Der cent, of the total silver in the ore. The dirty metallics from the screens

are cleaned on a Wilfley table and the product is melted into bullion. It is expected thai

this preliminary treatment will lower the cost in the cyanide plant and increase the

extraction.

O'Brien Mine

This mine was in continuous operation during 1914, and the production of silver

was maintained at a parity with that of the preceding year. The following table shows

development in the several shafts during the year:—

Shaft. No. 1 No. 2

189

21.8
liiii

No. 6 No. 16

555.3

No. 20

835.7
22 .

5

Main

109.5

287.6

Tola]

Drifting H
( IrOSS-CUtl '!:" fl

33.5 161.7

37

1,884.7
368.9

Raising fl .

.

37.5 137.5
Sinking ft .

.

124

1.41H
124

si oping tons 3,375 4,843 4.1)112 18,826 2,405 *5o.4l)1

The greater part of this work was done in the diabase area around No. 6 shaft,

but a considerable portion of the tonnage came from the lower levels of the same

workings, which are in Keewatin.

During the year the winze from the 300-foo1 level of No. 6 shaft was sunk to a

depth of 200 feet, cutting the diabase-Keewatin contacl a1 180 feet, or 180 feel from

the collar of the shaft. In this winze three levels have been opened, some nevi

put in sight, and ore proved to exist below the lowest level.

The capacity of the mill was further increased during the year, and a total of

51,892 tons treated, or an increase of 2!) per cent, over the tonnage of 1913. The (low-

sheet remains unaltered, but several improvements were Introduced which contribute

to increase the efficiency of the mill.
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Total shipments for the year consisted of fifteen cars of high-grade ore and con-

centrates, and (468) bars of bullion. The ore and concentrates contained 784,573

ounces of silver, and the bullion contained 452,772 ounces, showing a total of 1,237,345

ounces shinned for the year.

The work of development during the year placed in reserves new ore bodies

approximately equalling 900,000 ounces, so that the year's extraction shows a net

reduction of 350,000 ounces in the ore reserves of a year ago.

The total working force during the year was maintained at a slightly increased

average over that of 1913.

Mr. M. J. O'Brien is owner, and Mr. R. H. James, manager.

Penn=Canadian

The officers of the Penn-Canadian Mines, Limited, are:—Mr. Wm. J. Haines, pre-

sident; Mr. R. B. Haines, secretary-treasurer; Messrs. Jansen D. Haines, Alfred S.

ElMott, E. C. R. Laidlaw and Spencer D. Wright, directors. The general office of the

company is at 1011 Chestnut Street, Philadelphia, Pa.

During the year the mill treated 24,510 tons of ore.

The ore shipped amounted to 448 tons, sent out as follows:—To Canadian smelters,

539,215 lbs.: to American smelters, 356,787 lbs.

The following changes were made in the mill: 6 new Wilfley tables and one 75-h.p.

motor have been added. The Hardinge pebble mills have been changed to ball mills.

The development for the fiscal year ending April 30th, 1915, is as follows:—

— First Fourth Fifth Sixth
Sub. below

fourth
Sub. below

fifth
Total

Drifting ....

Cross-cutting

ft.

6.

188.

ft.

756.5
145.5

82.

ft.

1,682.5
997.0
248.5
10.

ft.

539.0
151.5
77.

ft.

635 .

5

ft.
_

154.5
14.

ft.

3.774
1.496

24.5 432
10

Tor 194. 984. 2,988. 767 . 5 660. 168.5 5.712

The total footage to April 30th, 1915, is 17,457 feet.

An average of 122 men has been employed, 15 of whom are in the mill.

Mr. B. Neilly is general superintendent.

Peterson Lake

The Peterson Lake Silver Cobalt Mining Company, Limited, operated under Peter-

son lake and leased to two other companies, the Seneca-Superior Silver Mines and
th. Could Consolidated Mining Company, portions of the bed of Cart lake. Sir Henry
Pellatt is president, and Mr. R. B. Lambe, manager and consulting engineer.

The work done during the year consisted of 1,737 feet of drifting and cross-cutting

from shaft No. 1 and 2,967 feet of drifting and cross-cutting and 64 feet of raising from
No. 2 shaft. In addition to this some stoping was done on No. 7 vein at No. 2 shaft.

Piirht of Wav

The Right of Way Mines, Limited, operated until September 15th, 1914. The
officers of the company are:—E. Seybold, president; A. W. Fraser, vice-president; E. A.

Larmonth. seer, tary-treasurer. The head office is at 17V2 Elgin St., Ottawa.
Development during the year amounted to 756 feet, comprised as follows: drifting,

606 feet; raisins. 90 feet; cross-cutting, 60 f« et. While operating, the Colonial mill

was used to treat the mill ore.

R. F. Taylor is manager.
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Seneca- Superior

The Seneca-Superior Silver Mines, Limited, operate a lease on Cart lake. The

company has an authorized capital of 500,000 shares of a par value of $1,00 each.

The officers of the company are as follows:—Mr. S. Harry Worth, president; Mr.

F. W. Zoller, vice-president; Mr. R. F. Segsworth, treasurer; Mr. W. E. Segsworth,

managing director; Mr. R. H. Lyman, manager.

The property produced during the past year 1,430,674 ounces of silver at a profit

of 22 V£ cents per ounce, after paying to the Peterson Lake Mining Company a royalty

of 25 per cent., or 13 cents per ounce. The dividends paid during the year amounted

to $335,218.80.

The development during 1914 was as follows:—

1914. Three years' total.

Drifting on vein 779.4 ft. 1,770.8 ft.

Drifting on exploration 2,513.5 ft. 6,703.4 ft.

Sinking and raising 152.5 ft. 624 ft.

Total 3,445.4ft. 9,098.2 ft.

During the year No. 2 plant on the east side of the lake was completed. The equip-

ment comprises a new head frame, shaft-house, 10-inch by 12-inch Rand hoist, 1,040-

cubic ft. Rand compressor driven by a 200-h.p. motor, all suitably housed.

Electricity has been substituted for air at both hoists, and a 130-gal. electric pump
installed under ground. A machine shop equipped with lathe, drill press and grinder,

all electrically driven, has been added to the plant.

The ore-dressing plant has been developed into a small but complete mill. The
single jig was replaced by a double jig with tromell and weighing bins. A second

Deister sand table and Deister slime table, together with a 4-inch by 8-inch Sturtevant

crusher, and a 4 1/2-foot Hardinge ball mill were installed. A complete concentration

of all fines from the picking table is now made, and a final mill tail, running about 5

ounces, is now obtained. The shipping product consists of high-grade, jig and table

concentrates, all of which go to the Deloro smelter.

From the 16,871 tons of ore hoisted the following product was obtained:—

High-grade ore 416.21 tons

Fines for concentrating 2,526 tons, which produced

—

Jig concentrates 40.96 tons

Table concentrates 67 . 42 tons

Total 108.38 tons

Total production 524 . 59 tons

Number of men employed, 85: underground, 49: surface, 19, and mill, 17.

Temiskatnintr

This property, consisting of the south half of the northeast quarter and the west

half of the southwest quarter of the north half of lot 1, in the third concession of

Coleman, is owned by the Temiskamlng Mining Company, which has an authorized

capital of 2,500,000 shares of a par value of $1.00.

The officers of the company are:—Frank L. Culver, president and general manager:

Win. Thos. Mason, vice-president; H. E. Tremaine, treasurer: R. Graham, secretary.
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Following is the record of development and stoping for the year:—

Drifting 1433. feet

Cross-cutting 817. "

Sinking: Winze. 118.5 feet 211.9"

Shaft. 93.4 feet

Raising 329.5 "

Total 2791.4
"

Stopins 9718.8 cubic yards

Station cut at the 750-foot level.

Section of hitrh'»rrade vein, Temiskaminir mine

On the 750-foot level a small vein was encountered on which drifting was begun;

about 40 feet from the shaft a little hiuh-grade ore was encountered. This developed

into a shoot of high-grade ore extending some distance above the level and to a depth

mi 35 feet in a winze sunk 90 !'< et from the shaft

Arrangements were made in December with the Beaver Consolidated Mines to

drive south into the Temiskaming ground on a rich high-grade vein that hail been

encountered on the 530-fool level on their property at a point 130 feet west of the

Beaver shaft and 55 feet north of the boundary line. The vein had been drifted upon

for a distance of 60 feet to Temiskaming ground at the end of the year, and shows

from four to five inches of very rich ore. Cross-cuts have been started on the loo- and

500-foot levels to cut this vein, which is in virgin territory about 300 reel Hresl of the

old vein system.
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Continuing the workings on the 500- and 575-foot levels into the Gans lot, some

fine shoots of mill ore and some patches of high-grade ore have been found; this vein

is about five inches wide.

The Temiskaming Mining Company operated throughout the year with the excep-

tion of the months of August and September.

Trethewey

The Trethewey Silver Cobalt Mining Company, Limited, with an authorized capital

of 2,000,000 shares of a par value of $1.00 each, of which 1,000,000 shares have been

issued, operated their 40-acre property in the town of Cobalt, and did considerable

prospecting elsewhere.

The officers of the company are as follows:—Mr. Alex. M. Hay, president: Mr. S.

R. Wickett, vice-president; Mr. L. H. Pashler, secretary-treasurer; Mr. Stuart M.

Thorne, manager.

The total production of silver during the year was 527,097 ounces, of a net value

of $251,842.67, and a dividend of $50,000 was disbursed.

The total development footage for the year was 2,951.3, at a cost of §11.20 per foot

of advance; and the tonnage of ore put in sight per foot of development was 11.3.

A summary of the development by years is as follows:—

Drifts and Winzes and Total Footage Total footage

Year.

1906-1907

1908

1909

1910

1911

1912

1913

1914

The mill treated 35,215.5 tons during the year, at a cost of $1.31 per ton. The
average silver contents of the ore was 18.9 ounces, and of the tailings 4 ounces per

ton. A recovery of 79 per cent, was made in G04 tons of concentrates, containing 527,097

ounces of silver.

The working force consisted of 95 men, distributed as follows:—Underground, 58;

surface, 21, mill, 16.

The option held on the West Beaver mine in the Port Arthur district was allowed

to lapse after a considerable expenditure had been made. In April an option was

•aken on certain locations close to the Casey mine, and 2,081 feet of diamond-drilling

was done in an attempt to locate ore. At the end of the year an option was taken on

two claims adjoining the Huronia gold mine in Gauthier township, 17 miles east of

Dane station. The intention is to prospect these by means of diamond-drilling.

Hlk Lake Area

Beacon Consolidated

A contract was let early in the year to Mr. Neil R. Morrison, of Elk lake, to sink

the shaft on this property from the 200- to the 500-foot level. Operations were suspended

after war broke out, the shaft having then a depth of 370 feet, with stations at the

100-, 200- and 300-foot levels.

The force employed during the sinking operations comprised 16 men.

Mr. Murray D. Kennedy is the company's manager.

Shafts. Cross-cuts. Raises. for Year. to Date.

383 2,099 217 2,699 2,699

1,771 360 2,131 4,830

213 2,688 268 3,169 7,999

43 3,010 226 3,279 11,278

102 2,801 168 3,071 14.349

79 2,950 856.5 3,885.5 18,234.5

2,194.5 555.5 2,750 20,984.5

2,370.4 580.9 2,951.3 23,835.8
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Beaver Auxiliary

Operations were resumed on this property in the spring with a force of about 20

men, and continued until August, when the mine was again closed down. When visited

early in July sinking operations were being carried on in the shaft at a depth of 275

feet, and two drifts were being driven on the 200-foot level.

The 12 by 15 hoist, replaced at the Beaver mine at Cobalt, is now in use at the

Beaver Auxiliary.

.Mr. H. L. Donaldson is manager.

Boucher Claims

Some open-cut work was done on these claims, which adjoin the Fleur-de-Lis

property.

Landrus-Charland

The shaft on this property, situated in the north half of lot 2, concession 5, James
township, has been sunk to a depth of 115 feet.

There were 9 men employed, in charge of Mr. J. L. Landrus. The property closed

down on August 15th.

Alapes=Johnston

The Mapes-Johnston claim, near Silver lake in the township of Mickle, con-

tinued operations during the year with a force of 12 to 16 men. The property was
visited by a forest fire during the summer which destroyed all their camp buildings,

including the new camp, 20 by 34 feet, which had just been completed. The power-

house and mine buildings were saved.

The power-house, a frame building 34 by 40 feet, was built during the year. The
plant consists of 1 60-h.p. locotmotive-type boiler, a 3-drill compressor, and a 6 by 8

hoist.

During the year the shaft was sunk to the second level, a depth of 187 feet, with

9 feet of sump. The drifting on the 100-foot level amounts to 170 feet—90 feet north

and 80 feet south—and 20 feet of cross-cutting. The drifting on the second level

amounts to 96 feet, and the cross-cutting to 30 feet. A raise has been carried 60 feet

from the second level, and a winze 15 feet. The manager, Mr. D. G. Oliver, expects to

make a shipment of ore before the close of the winter.

Oliver

Sinking operations were being carried on at this property, situated near Long
Point lake, the half-way noint between Elk lake and Gowganda. The shaft had a

depth of 114 feet when visited on July 2nd. Operations were suspended about tin

end of that month. There is an old level at 50 feet, with about 90 feet of cross-cuts.

The plant consists of a 20-h.p. boiler and a 5 by 6 hoist. Mr. John Wilson is super-

intendent.

Paraxon

The Paragon Silver Mining Company, Limited in Willett township, has been

operating during part of the year. The shaft has been continued from a depth of 86

feet to a depth of 120 feet. There are drifts 20 feet each way on the vein on the 90-foot

level.

The plant consists of a 50-h.p. boiler of the locomotive type, and a 5 by 7 Napanee

hoist. A force of 10 men were employed under Buperlntendenl J. P. Welsh. Mr.

David Melville, Collingwood, is secretary.
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Maple Mountain District

Goldie Lake

The Montreal River Silver Mining Company let a contract during the year for

shaft sinking on their property at Goldie lake to George Christie. The shaft was sunk

to a depth of 131 feet, and 35 feet of cross-cutting was done.

The plant consists of a 15-h.p. hoiler, and a 5 by 5 hoist.

Captain Pearsall of Collingwood is secretary-treasurer of the company.

Rubicon

The Rubicon Silver Mining Company let to Barry Webster and Ernest Moore of

Latchford a contract for sinking the shaft on their property in Whitson township

from 64 to 100 feet. They employed from four to ten men.

The plant consists of a 15-h.p. boiler and a 5 by 5 Jenckes hoist.

Mr. S. J. Callaghan, 180 St. James St., Montreal, is manager of the company.

White Reserve

The White Reserve Mining Company, Limited, in Whitson township operated during

the latter part of the year with a force of 10 men.

The new work consists of an advance of 40 feet in the northwest cross-cut and the

sinking of a prospect shaft 66 feet in depth.

The main shaft has a depth of 150 feet with levels at 70 and 140 feet. The work

on the first level consists of a cross-cut 70 feet south and 100 feet of drifting. The work

on the 140-foot level consists of cross-cuts 50 feet south and 260 feet northwest.

The plant consists of a 120-h.p. return tubular boiler, a 9-drill Rand duplex air

compressor and a 10 by 12 Ingersoll-Sargeant link-motion hoist.

Mr. J. A. McAndrew, Toronto, is owner, and Mr. Alexander Coburn, manager.

Gow«;anda Area

Hewitt

The Hewitt Lake Mining Syndicate operated during the year with a force of 23

men in their property in Nicol township. The shaft was sunk from a depth of 155

to 312 foot, and levels opened at a depth of 200 feet and 300 feet. During the year 800

feet of drifting and cross-cutting was done on the 200-foot level, which developed some

ore. Drifting was in progress on the 300-foot level at the time of last inspection in

February, 1915.

A 60-h.p. boiler has been installed, replacing the two small boilers formerly in use.

This is used to drive a 3-drill compressor and an 8 by 10 Jenckes hoist.

Mr. M. F. Cottrell is manager.

Mann Mines

The Mann mines were operating during the first eight months in the year, having

a force of 37 men in .Inly. No. 3 shaft had been completed to a depth of 205 feet and

the new shaft, or No. 5, had reached a depth of 70 feet. The mine closed down in the

latter part of the year.

Mr. G. R. Rogers was manager.

Miller-Lake O'Brien

Most of tlie underground work on this property was carried on from No. 2 shaft,

from which during the year an additional level was opened at a depth of 450 feet.

Operationa were carried on mainly on the 300-, 350- and 400-foot levels. The stoping

amounted to about 14,000 cubic >ards.

A in w shaft. No. 20, was sunk to a depth of 60 feet on the hill south of the old

mine. Drifts were driven mi the vein at this point 50 feet east and 65 feet north and

south.
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No. 10 shaft on the Millerett property was continued from 25 feet to a depth of

128 feet. At the 60-foot level the vein was driven on 80 feet to the north and 90 feet

to the south. Short cross-cuts were also driven 25 feet east and 15 feet west. A level

was begun at the bottom of the shaft.

A summary of the development for the year is as follows:—
Shafts and winzes 253 ft.

Raises 176 ft.

Drifts and cross-cuts 2,1 23 ft.

Total 2,552 ft.

Surface prospecting 3,030 ft.

The mill ran for about three months during the year, and treated 2,348 tons, pro-

ducing 46 tons of concentrates.

A compressor-house was built at the mine for the new 20-drill Rand air compressor

and 350-h.p. motor with which it is driven. Also a transformer-house for the neces-

sary equipment.

Half a mile of track was constructed to connect the mine and the mill, and a

gasoline locomotive installed for haulage.

Two electric motors of 40-h.p. and 60-h.p. were installed in the mill.

Shaft-houses were built at No. 10 and No. 20.

Due to lack of water following the exceptionally dry season the amount of power
derived from the hydro-electric installation fell much below expectations. The lack

of power, together with the outbreak of war, caused a reduction in the number of

employees from 150 in the early part of the year to about 50 in the last quarter. Dur-

ing the summer the dam at Hanging-stone lake was raised and improvements were

made for storage as far up as Smoothwater lake on the east branch of the Montreal

river, to guard against a shortage of water in the future.

The power-house at the outlet of Gowganda lake contains two turbines, a 900-h.p.

generator, with exciter and switchboard equipment complete. The wheel pit is con-

nected with the dam by 1,500 feet of 7-foot flume and the head of water is 27 feet.

Mr. K. D. Woodworth is manager of the property.

South Lorrain

Currie

The Pittsburg Lorrain Syndicate operated this property adjoining the Wettlaufer

mine during the year, with a force of from 15 to 25 men. The workings consist of a

shaft of which the first 200 feet is an incline of about 45 degrees, and the next 200 feet

is vertical, about 330 feet of raises and winzes and 1,650 feet of drifts and cross-cuts.

This represents the work done up to November 1st, 1914, in the two years the property

has been working.

The plant consists of a motor-driven air compressor, capacity 440 cubic feet;

one 6 by 8 hoist, and two 5 by 5 hoists.

Mr. J. A. Rice is manager.

Keeley

The Huronian Belt Syndicate operated the Keeley mine during part of the year.

The force was cut down from 85 to 20 in August, and in September to six men, who
were sinking by hand in No. 2 shaft. The mine w;is closed about October 15th.

Xo. 1 shaft has a depth of 205 feet, with considerable development on two levels,

No. 3 shaft has a depth of 265 feet, and from the bottom level a winze has been sunk

to a depth of 80 feet.

Mr. James Harkness is manager.

B.M,
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Maidens

The Maidens Silver Mining Company was operating its property during most

of the year with a force of six men. A winze was being put down in November about

200 feet from the shaft and had reached a depth of 60 feet below the 75-foot level.

Therf is another shaft of the same depth—85 feet—which was not working.

The plant consists of a 25-h.p. boiler and two hoists, a 6 by 8 and a 5 by 5.

Mr. Norman Maidens is manager.

Tallen

Mr. J. G. Dodd had a contract for sinking a shaft on the property of the Tallen

Mining Company, Limited, half a mile southwest of the Currie, in the latter half of

the year. Work was started in a prospect shaft 60 feet deep, from the bottom of

which 120 feet of drifting had been done. This shaft had a depth of 180 feet on

March 1st, 1915.

The plant consisted in November of a 30-h.p. boiler, and a 5 by 5 hoist. The force

comprised 13 men.

Porcupine Gold Area

The gold mines at Porcupine were less affected by the extraordinary conditions

which characterized the year 1914 than any other of the mining districts of the Pro-

vince. Satisfactory progress was made, and an air of optimism was observable through-

out the camp.

Acme Gold Mines, Limited

The Acme property comprises four 40-acre claims lying to the east of the Hollinger

mine, and is owned and operated by the Canadian Mining and Finance Company,

Limited.

The following table gives the development for the year:

No. 9 Shaft—
Shaft-sinking
100-foot Level

200 " "
.

300 " "
.

42o " "
.

550 " " .

Total

No. II) Shaft-
No. 10 Shafl ..

200-fool Level,

425 •• ••

Total

No. 11 Shaft-
No. 11 Shall .

200-foot Level

300 " "

Total

No. 12 Shaft-
No. 12 Shall .

L00-foo1 Leve

Total

Shafts Drifts Cross-cuts
Excava-
tion at

Stations

-

ft.

362
ft. ft. ft. ft.

Total

Grand Total

362

2111

1.42U

195

615
8

2.238

305
3

21(1

303

308

50

20

303

124

7(1

250

Work done from Bollinger mi Acme
Mil

KKi-luot Level
200 " •

124 25(i

110

21 (i

326

999 3,192

826
197

428
115

1,566

2! 10

160

450

6!)

170

150
1!I0

23! I 340

53

26

200

200

79 400

2H0

260

(i

2! I

PHI

L90

2.17!) 1,380 tons

Surfarc trenching 1,300 feet

An addition of 40 stamps to the Hollinger mill is treating Acme ore.
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Canadian mining- and Finance Company, Limited

The Canadian Mining and Finance Company, Limited, owns and operates the Acme
and Millerton claims immediately adjoining those of the Hollinger Gold Mines, and
also acts as general manager for the latter company. The Millerton property comprises

three 40-acre claims lying to the southwest of the Hollinger. The directors of the

company have also acquired the townsite of Timmins, adjoining the Millerton property

on the northwest.

The officers of the company are as follows: L. H. Timmins, president; J. McMartin,

vice-president; D. A. Dunlap, treasurer; J. B. Holden, secretary, and P. A. Robbins,

general manager.

In order to secure the maximum economy in operation of all the properties con-

trolled by the company, the Canadian Mining and Finance Company has during the

year constructed a central air-compressing and water-pumping plant, which will be

sufficient for the combined requirements of the several properties for some years to

come.

I'll is central air-compressing plant has been located in a fireproof building of rein-

forced concrete and steel on the shore of Gillies lake, and adjoining the railway.

Three compressors, having a capacity of 4,500 cubic feet of free air per minute each,

have been installed, with space for additional units. One compressor, a Fraser &
Chalmers machine, is of special design, being constructed with valves which auto-

matically adjust the output of the machine to the exact requirements of the demand
for air, thus doing away with peak loads and thereby reducing the cost of power, which
is purchased upon a basis of peak loads. The other two compressors, supplied by
Nordberg, are also of special design, for, not only are they a particularly efficient type

of machine, but they possess the unique advantage of being reversible; that is, they

may be operated as steam engines and their motors may be used for generating electric

power. They are standard two-stage cross-compound machines, having cylinders 22 by

37 by 31 inches, with mechanically operated Corliss valves. Each compressor is driven

by a 25-cycle synchronous motor at 105 r.p.m. Steam may be turned into the high-

pressure clinder of the compressor, being delivered to the intermediate receiver and
thence to the low-pressure cylinder, as in any Corliss engine. The operation will, of

course, be reversed, and the motor turning in the opposite direction will act as a gen-

erator. With a slight readjustment of the valves the machines will be nearly as

• fficient as engines designed for the work. By this arrangement enough current can

be generated to run the mine at reduced capacity, until service from the usual source

is resumed.

A boiler plant, consisting of four Wick boilers, 350-h.p. each, sufficient to meet
these emergency requirements, has also been installed in connection with the power

plant. Incorporated with the air-compressing plant is a pumping plant for supplying

rater to the Hollinger mill, and to emergency fire-pumps.

The Canadian Mining & Finance Company is also sinking a central shaft which

will serve all three properties, and which will be equipped with a central coarse crush-

ins,' plant. This shaft, situated on the Acme property, close to the Hollinger line, will

have six compartments, with stations at 425 feet, 800 feet, 1,250 feet, and it is hoped

at deeper levels. From each station cross-cuts will be driven to tap the various ore

bodies on the different properties. Electric locomotives operating in the cross-cuts

will collect the ore from each property and deliver it at the central shaft. The ore

will pass through preliminary crushers, and will then be hoisted to the surface and

be delivered to secondary crushers, which will reduce it to a size suitable for stamping

in the Hollinger mill. Two compartments will be utilized for hoisting ore, two for

handling men and supplies, one for carrying on development at lower levels, and

one for ladderway, pipes and electric conductors. While the levels at the central

h .lit will be at intervals of 450 feet, it is proposed to develop the various ore bodies

by means of sub-levels spaced at shorter intervals. The first two compartments of the

central shaft had, at the end of Hie year, been put down over 200 feet, and it is

expected to have this shaft in operation by the middle of 1916.
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Dome Mines

The property operated by the Dome Mints Company, Limited, is situated on the

north half of lot 4 in the first concession of Tisdale township. The company has an

authorized capitalization of 500,000 shares, with a par value of $10 each.

The officers of the company are: J. R. De Lamar, president and treasurer; W. S.

Edwards, first vice-president; C. D. Kaeding, second vice-president and general man-

ager; H. P. DePencier, third vice-president; Alex. Fasken, secretary; All red H, Curtis,

assistant secretary and assistant treasurer.

During the year a total of 265,597 tons was mined and hoisted. Of this 248,550

tons was ore which went to the mill, and 17,047 tons was waste which went to surface

dumps. All of tiic 248,550 tons of ore was milled, resulting in a net yield of

$1,055,496.78, the average being $4.25 per ton.

The total operating cost per ton milled for the year, including all development and

diamond-drilling, but excluding depreciation, was $2,967, which compares with $4,197

for the preceding year, the decrease being $1,230 per ton.

The development work was distributed on the various levels and within a zone

1,500 feet long by 400 feet wide. Besides definitely determining the two million tons

"indicated" by incomplete development a year ago in the vicinity of No. 2 shaft there

has been developed, in addition, a large body of better grade ore on the fourth and

fifth levels, of a character similar to that originally milled from the so-called " dome."

Ore reserves at 1st April, 1915, were estimated at 2,782,811 tons of an average value

of $4.15 per ton, or a total of $11,576,859.

Details of the development work done during the year are as follows:

1. svel Drifts
-

B - 3

Box-
holes

Shaft Total
Diamond
Drilling

Total

Isl

ft.

98
Tun

297
581

LJ, r>

ft.

632
Ml
389
372
2ii7

ft.

268
330
208
:ill

109

ft.

::(io

ft. ft.

1,358
1.S41

894

1,436
(i'l

8

ft. ft.

i ,358
IJrd (Mill 2,741

4th ,S!l4

5th

6th

< 72 1 . 622 .

•")

1,192

2,160.6

3,058.5
1,803

Shaft
Surface

83 83

2.160.6

tal 1,971 2.411 1,226 532 83 6,223 •-).S7o.l 12.098.1

Enlarging and straightening drives, station construction, sumps, 85,000 cubic feet.

The addition to the milling plant was completed and put into operation in June,

although the merging of the new and old units was not completed until August. It

was expected by the management that a duty of 28,000 tons per month would be reached

and perhaps exc< eded in 1915.

During th< pasl year the plant operated a total of 342 days, or 93.7 per cut. of

the total possible time. The following table gives the ore value, bullion ami recov< ries:

toll*

Value of ..re senl \n mill 248,550
Bullion by amalgamation $671,054 H

by cyanid.it Km 384,442 3

Total bullion $1,055,496 78

Per ton

Per cent.

P c. $ c.

1 68 1 ,163,954 80

2 To ">7 .6 percent.
1 :.i :;:;.u "

Exl raction

!iu. (I

4 24 'Ml. I,
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An increase in the amalgamating plate area is in process of erection, as a greater

extraction by amalgamation is expected. The operating cost of $0.99 per ton compares

with the previous year's figure of $1,440, amounting to a saving of $0.45 per ton milled.

The physical condition of the property is improved. There are now larger and

better air and steam mains, improved heating, better houses and offices, roads, etc.

The small 16-cubic feet ore cars used for tramming and hauling ore on the main level

and up the incline shaft to the crusher house have been replaced by 93-cubic feet cars.

This work entailed the enlarging and straightening of drifts, relaying several thousand

feet of track with improved equipment, constructing a head frame, bins and grizzlies.

The cost of crushing and conveying during the year has been reduced from $0,252

per ton to $0,126.

To facilitate the handling of the ore a system is being installed consisting of

5-ton cars for use underground, an underground crusher, automatic loading hoppers,

4-ton skips, and a surface haulage with 5-ton cars to the crusher house from No. 2 shaft.

The skips have been installed and are operating, and the loading station and ore

pocket below the fifth level completed. The crusher station and ore passes are 50 per

cent, complete. It is expected that this system will be in operation by the summer.

A system of shrinkage stopes has been laid out underground on the third and fifth

levels and breast stopes cut, with box holes and chutes completed, so that a large stoping

area will soon be available for underground mining.

Dome Lake

The Dome Lake Mining and Milling Company did a large amount of development

work during 1914. The plant was electrified, but so arranged that steam from the boiler

plant is still available in case of a failure of power. A new 150-h.p. motor was installed

in the compressor-house and smaller ones in the mill. A skip has been put in, in

balance with the cage, for hoisting ore and waste. The rock crusher was moved from

the upper floor of the mill to a position beside the shaft, where the ore is fed from a

sorting table, and discharges into a belt conveyor which delivers it to the mill. An
addition was built to the east side of the mill to contain extra concentrating tables.

The main shaft was sunk an additional 210 feet to a depth of 445 feet, and levels

opened up at depths of 300 and 400 feet from the surface. An ore pocket was put in

below the 400-foot level.

The mill was in operation about two-thirds time during the last two months of the

year, treating some 1,600 tons of $9 ore, but was ready for steady operation at the

end of the year.

The underground work during the year was as follows: Shaft-sinking, 210 feet;

drifting, 1,478 feet; cross-cutting, 1,465 feet; raising, 95 feet.

Mr. A. H. Brown is manager and Mr. Geo. C. Cochrane superintendent, employing
about 60 men.

Folev-O'Brien

The Foley-O'Brien Mines, Limited, operated until August 20th with a force of

about 20 men. The development for 1914 was as follows:

In No. 2 shaft an incline winze was sunk 100 feet from the 160-foot level to the
250-foot level: 600 feet of drifting and 200 feet of cross-cutting were done on the

250-foot level.

No. 3 shaft was deepened from 90 feet to 235 feet, and 100 feet of cross-cutting was
done on tli«* 230-foot level.

Tli.' cHicers of the company were: Mr. C. L. Sherrill, president, and Mr. H. B. Hatch,
manager.
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Hnllinifer

The holdings of the Hollinger Gold Mines, Limited, consist of four 40-acre claims.

The company has an authorized capital of $3,000,000. divided into six thousand shares

of a par value of $5.00. The officers of the company are as follows: Noah A Timmins,
Montreal, president; John McMartin, Cornwall, vice-president; David A. Uunlap,

Toronto; secretary-treasurer; general managers—Canadian Mining & Finance Co., Ltd.;

P. A. Robbins, general manager.

The fourth annual report of the company shows $2,688,354.80 of gold won as the

result of milling, 208, 93t! tons of ore of an average value of $13.67; gross profits

amounting to $1,786,679.66, or almost exactly two-thirds of the total gold recovered;

dividends paid amounting to $1,170,000; and ore reserves increased by $2,087,000.

Operating costs have been reduced, and now amount to $4.42 per ton, exclusive of

depreciation charges. Of this amount mining costs total $2.70 per ton of ore milled,

and milling costs amount to $1.22.

During the past year the number of stamps in the mill has been increased to 60,

and alterations have been made to the cyanide plant with the net result that the capa-

city of the mill has been increased to 800 tons per day.

The average number of men employed during the year has been 546, starting with

510 at the beginning of the year, and ending with 725. The distribution was as fol-

lows: Mining, 297; Construction, 109; Mill, Office and General, 140.

The year's work in the mine is summarized in the company's annual report as

follows:

Development:—

Level Shafts Drifts
1

Cross-Cuts Raises Winzes j

Diamond
Drilling

Timbering

ft. ft. ft. ft. ft. ft.

4.142
1,566
2,152
1,161
989
217

ft.

36
loo feel

200 feel

9(1 672

2.528
1.736

952
710

191

837
755
87

1

2'. Hi

62

86

20

125
163
162
27

1,210
1,178

:;mi 82
117

19

1,180

425 feet

eel

32
126

129

175

106

106
•

308 6.688 2.842 497 287 10,227 3,991

Total development, 10,622 feet.

accomplished.

Surface trenching amounting to 2,200 feet was

Qg:—

Level
Broken Ore

stones, Jan. 1,

in

1914
Ore broken
daring 1914

Or.- removed
daring 1914

Broken ore in

stopes, Deo. 31, 1914

Tuns
4. 'Kill

Tons
54,870

1(16.652

54. 2' is

1,791

Tons
4(1. 'ICO

7S.722

42,898
1,791

Tons
IS. '.Kill

i s.:,7u 36,500
|

11.4IHI

426 feel

13.560 217.611 164.371 66.800
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Hoisting:—
The ore hoisted from the mine was drawn from the following sources:—

Lev
No. 1

Vein

No. 2 No. 3 No. 4

Vein Vein Vein
Xo. 5

Vein
No. 8 No. Id Xo. 16 No. 37 No. 38 No. 41

Vein Vein Vein Vein Vein Vein
Total

Tons Tons Tons Tons Tons Tons Tons Tons Tons Tons Tons
Above lmi

Above 200
Above 300
Above 425

Above 550
Above 675

Above 800

ft. 3,617
ft. 29,430
ft. 32,355
ft. 7,699
ft. 5,240
ft. 404

ft. 749

22,004 54 5,299 8,02713,873 17 2,791
i:;."»7 20 30.629 13,218 107 622 538 418 3,681

3,853 9,991 6073,850 3.241

1,844 1,681
m

Tuns
45,682
92,720
53,897
11.224

5,323
404

749

79,49441,698 7447,683 21,852 7,890 622 528 435 2.791 6,922.209,999

Acme Gold Mines Limited 2.91(1

Total 212.909

A summary of the ore reserves taken from the company's report shows the follow-

ing :-

Ton

No. 1 Vein
No, 2 Vein (NorthV
No. 2 Vein (So th).

No. 3 Vein
No. 4 Vein
No. •") Vein

No. 7 Vein
8 \ rill

No. lo Vein
No. 16 Vein
No. 37 Vein
No. 38 Vein

11 Vein
No. 44 Vein
Miscellaneous

v , Estimated ^ 4
- < , .

u,,ie
gross vaine n

Kst,
.!';

a
",;;!,

per ton ,
)(( . :;1>

.

]()14
Dec. 3Isl, 1913

$ C.

333,850 14 85
165.720 10 71

111,150 7 96
22,600 7 47

163,330 11 37
511.900 12 53
17.000 10 51

45,910 8 52

9.000 12 mi

56.200 8 65
32.8(10 12 22

5,800 16 17

90.70(1 8 34
8. Ill III 20 00

5li. Ill ill 10 00

L ,162.960 $11 49

$
4.958.210
1.775.740

885. 6! id

169. Hi HI

1.857.670
037.760
178.000
390.740
1H8.000

486,130
400,900
93.8(111

756,780
160.000
51111.000

$
5. 5 5!.. ill II

I

2.129.5(10

169.000
1,398.8(10

406,500
205.000

326,000

400,900
124.(1011

33,200
192. nun

Olid. OIIO

$13,358,420 $11,271,400

The above estimate of reserves shows an increase of 317,600 tons of ore, and an

increase from $1 1,604,800 to $13,35S,420 in gold contents, as compared with the estimates

made at the end of 1913,

During the year 208,936 tons were milled, containing $2,857,397.54, which figures,

taken with the increase in estimated reserves, show 526,596 tons, containing

$4,611,017.54, to have been developed during the year.

The average value of the ore now shown is $11.40 per ton, as compared with $13.71

pi r ton at the end of 1913, this tailing off in grade being primarily due to the develop

ment of considerable tonnages of lower grade ores, thus lowering the over-all average

value.
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Considerable increases are shown in several of the veins by the development
carried out during the year, the principal increases being:—

No. 2 Vein $531,930 increase
No. 4 Vein 458,870 increase

No. 5 Vein 231,260 increase

No. 16 Vein 486,130 increase

No. 41 Vein 723,580 Increase

Hollintrer Reserve

The Hollinger Reserve Mining Company's property was worked under option during
the first two months of 1914 by interests allied to the Kerr Lake Mining Company,
who employed a force of 43 men. Mr. H. W. Evans was manager. The option was
not exercised, however, and the property remained closed during the rest of the year.

Hullintrer shaft and town of Timmins
Tin' hill in the background is on the north boundary of Oodf rey township, i i

' miles from the Bollinger mine

Jupiter

The property of the Jupiter Mines, Limited, was pumped out in April and work
started by the McKinley-Darragh-Savag e Mines of Cobalt, under option of purchase.

rTorfe was continued until December, when the option was allowed to lapse.

The development during the year included the following: The winze in No. -

mine, which was down 100 feet below the 300-foot level, was sunk another 75 feet. A

raise was put up 25 feet. About 150 feet of drifting and 600 feet of cross-cutting on

the 300-foot level, about 550 feet of drifting and 12 feet of cross-cutting on the 4<nVfoot

level, and about 300 feet of drifting and 33 feel ol cross-cutting on the 476-fool level

were done; also some 3,000 feet of diamond drilling from the surface, and about'

2

feet from points underground.

He lot} re Porcupine

The Mclntyre-Porcuplne Mines, Limited, operated continuously during 193 I. The

directors and officers of the company are: Mr. Albert Freeman, New York, president;

Mr. C. If. Flynn. New York, vice-president; Mr. M. P. van de'r Voort, Toronto,

tary-treasurer; Mr. J. P. Blckell, Toronto; Mr. H. L Kramer, Toronto; Mr. I. J. R.

Mnurllng, New York; Mr. R. J. Knnis. general manager.
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A summary of the work done during the year is given in the following table:—
Tons of ore broken 70,896

Tons of ore milled 62,209 worth $9.26 per ton

Bullion shipped $549,583

Bullion produced $556,000

Footage driven:

—

iShafts 209.00 ft.

Drifts 4,059.55 "

Crosscuts 1,420.60 "

Raises 1,079.80
"

Winzes 146.40 "

Total 6,915.35 "

oumono D*Hl

Diamond-drill hole No. 1, Hoi linger mine

Diamond drilling 3,294.6 ft.

Average number of men employed:—
I nderground 95

Surface Including construction 78

Depth of shafts:—
No. 1

No. 2

No. 3

No. 4

No. 5

Construction:

Addition of a 150-ton unit to the cvanide mill.

300 ft.

90 "

90 "

600 "

400 "
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Mill of Mclntyre=Porcupine mines

Isometric projection of the underground Wrorklaffl at the Mclnt>re mine
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Miracle

The Porcupine Miracle Mining Company operated during the year with a force

of from 20 to 28 men. Mr. Geo. J. Miller is manager.

The 100-foot shaft was deepened 35 feet to allow for an ore pocket and a sump

About 130 feet of drifting was done on the 100-foot level, and a raise was put up 100

feet to the surface.

A mill with a capacity of 60 tons per day has been built on the property, and is

nearly ready for operating. Power is supplied by two boilers of 80-h.p. and 100-h.p.

The crushing plant consists of 9 by 15 and 7 by 10 jaw crushers; and the fine grinding

plant of a 60-ton Hardinge ball mill, and a 60-ton pebble mill. The mill contains five

10 by 26 Dorr thickeners, and three 10 by 12 Dorr agitators.

North Thompson

The property of the North Thompson Associated Mine, Limited, consists of a 40-

acre claim lying between the Porcupine Crown and the Vipond mines, on which an

option was secured early in the year by the Huronian Belt Syndicate for the Associated

Gold Mines of West Australia.

In order to test the property a large amount of diamond-drilling was done. A

shaft was sunk to a depth of 100 feet; and 700 feet of drifting and 360 feet of cross-

cutting was done on the 100-foot level, which proved a considerable body of ore.

The following buildings were erected: power-house, office, dry, blacksmith shop,

and a residence for the manager. The plant consists of two locomotive-type boilers,

60 and 40 h.p.; one Rand two-stage straight line air compressor of 630 cubic feet capa-

city, and one 6 by 8 Jenckes hoist.

Mr. N. J. Evered is manager. The force varied from 12 to 36 men.

Pearl Lake

The Pearl Lake Gold Mines, Limited, was working in January with a force of 19

men, but closed down soon after and remained closed the rest of the year.

.Mr. Harold Roche is manager.

Porcupine Crown

The Porcupine Crown Mines, Limited, operated throughout the year with a force

of from 140 to 150 men.

The officers of the company are as follows: Mr. John W. Carson, president; Mr.

W. I. Gear, vice-president; Mr. Jas. Cooper, secretary-treasurer; Mr. S. W. Cohen,

general manager; Mr. M. W. Summerhayes, manager.

The most important development during the year was the picking up of the vein

beyond the main south fault. This was accomplished on the 300-foot level where the

fault was followed over 90 feet; the vein extension was there picked up and has been

followed for 300 feet, showing an average of four feet of $15 ore.

A summary of the development is as follows:

Prior to 1914.

Cross-cutting 2,526 ft.

Drifting 2,104 "

Raising and sinking 1,292 "

1914. Total to date

2,471 ft. 4,997 ft

1,674 " 3.778 "

488 " 1,780 "

Totals 5,922 ft. 4,633 ft. 10,555 ft

A diamond-drill hole was put down vertically near the eastern boundary to a depth

of 1,100 feet, where about 20 feet of vein material was cut. which, however, showed

low values.
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The production was as follows: 65,198 tons of ore and 1 1,.".54 tons of waste wer<
broken. The mill treated 40,857 tons, leaving a reserve of 24,34] tons on the timbers.

The recovery was 97*4 per cent, from ore of an average value of $17.18, giving a gross

production of $691,394.29. The net profits of the mine were $349,954; and the dividends
paid by the company $240,000.

The continuous decantation process is employed in treating the ore, giving an
average extraction of 97.26 per cent, for 1914.

Ore reserves are estimated at 85,000 tons, having a value of $1,51»»,0Q0.

Porcupine Lake

The Porcupine Lake Gold Mines, Limited, operated during the first halt of the

year with a force of 20 men under superintendent J. F. Wenstrom. About 300 feet of

drifting and cross-cutting was done from the bottom of the shaft, which has a depth

of 275 feet on an incline.

Porcupine Pet

The Porcupine Pet Gold Mines, Limited, began operations in the spring on its

property in Deloro township.

There are two shafts on the property, 90 feet and 60 feet in depth respectively

and a small mill.

The mill contains an 8 by 12 inch jaw crusher, two 1,900-lb. Nissen stamps, and
two Deister concentrating tables. Power is supplied in the mill by a 50-h.p. non-con

densing engine. The plant consists of two boilers—50 and 100-h.p., a compressor of 585

cubic feet capacity, and an 8 by 10 hoist.

The drifting and cross-cutting to date amounts to 450 feet. 39 i feet of which was

done in 1914. The other work during the year consisted of raises 30 feet and 2 5 feet

from the 90-foot level, one of which makes a connection with the 60-foot shaft.

Mr. C. L. Sherrill is president of the company. Mr. H. H. Lavery was superin-

tendent, and was succeeded in October by Mr. A. C. Bailey. The force has varied dur-

ing the year from 20 to 40 men.

Porcupine Vipond

The Porcupine Vipond Mines, Limited, resumed operations in August. Alterations

were made to the mill and a cyanide plant added, whereby the capacity was increased

to 90 tons per day, and a great improvement made in the extraction. An outline ot

the process, as furnished by the general manager, is given below.

The developments underground, in the last quarter of the y»ar. particularly on

the 300-foot level, are said to have been satisfactory. The force employ, d alter mining

operations were resumed was about 70 men. The development footages for 191 I

as follows: 373 feet of drifts: 82 feet of cross-cuts; and 187 feet of raises; total

footages. shaft, 323 ft.; winzes, 22 ft.: raises, 3s; ft.; cross-cuts, 1.757; drifts

total, 5,391.

Mr. C. II. Poirier is general manager, and Mr. II. YV. Heine, manager.

Following is a description of the mill and cyanide plant :-

Ore is trammed from the shaft house in U-CU. ft. cars and weighed on Fairbanks

track scales- it is then dumped into a small bin from whicb it Is led into B 1" by 16

Buchanan crusher of the Blake type, driven by a 15-h.p. O.E. motor From the

crusher which reduces the ore to 1%-tach ring, the ore dropa b3 gravity into th,

hopper of a set of 26 by ir. balanced Sturtevant rolls, crushing to %-inch Prom the

rolls the ore drops into the boo, of a 5 by 8 bucket elevator, travelling a. th.. pa

S fl per minut and discharging a L6-incb bel rtveyor whicb distribute,

S°e "in a Sin storage bin The rolls are driven by a 16-h.* G.^- and the

levator and conveyor arc dive from a line shaft run from a KKh.p motor.
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From the storage bin the ore is drawn through two James belt feeders and de-
livered to two 4V£-foot Hardinge ball mills. The mills are each driven by a 20-h.p. G.E.
motor; each mill is charged with 4,00)0 lb. of chrome steel balls and revolves at the
rate of 27 rev. per min. Five-inch steel balls are added daily, and the consumption is

approximately .5 lb. per ton of ore milled. Solution is added to the feed at this point,

the ratio being maintained at about 45 per cent, moisture. The ball mills reduce the
ore to &-inch mesh and finer. About 4 lb. of lime, per ton of ore treated, are added
to the ball mills to secure the proper protective alkalinity. Mill solutions are main-
tain- d at about 1.2 KCN.

The pulp from each ball mill is further diluted to about 3 of solution to 1 of ore,

and drops into two Colbath classifiers, running in close circuit with two Hardinge 6-

foot by 72-inch pebble mills. The arrangement is such that any unit can be shut down

Shaft house and mill at Porcupine Vipond

without interfering with the others. The discharge of the classifiers gives about three

per cent, on 80-mesh, and 70 per cent, through 200-mesh. The pebble mills are each

driven by a 35-h.p. G.E. motor, and run at the rate of 30 rev. per min. Number 4

French pebbles are used, and the consumption is 14 lb. per ton of ore treated. Mills

are lined with silex block lining.

From the classifiers the pulp is led to a 54-inch Frenier pump, which elevates it

12 feet into No. 1 thickener. The overflow from No. 1 thickener, amounting to about

300 tons per 24 hours, is clarified by drawing it through leaves by means of a 7-inch

by 6-inch Gould vacuum pump, which discharges into a 6-foot by 6-foot gold solution

tank. From the gold tank, the solution, to which zinc dust is added in the proportion

of .8 lb. per ton of ore, is drawn through a 5-foot by 7-foot Deming triplex pump and

pumped through a Merrill 36-inch precipitation press, of which there are two units.

The underflow from No. 1 thickener, which is 26-foot by 10-foot, is drawn through

a No. 5 Gould diaphragm pump which elevates the pulp 12 feet and discharges it into

the first of a series of in by 12 Dorr agitators, connected in series. The pulp, which is

about 35 per cent, moisture, is diluted to 60 per cent, and after passing through the

agitators is discharged into the first of a series of four 26-foot by 10-foot Dorr thick-
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oners, which are run in the ordinary counter-current way; transfers of the underflow

•are made by Gould diaphragm pumps and air lifts, the solutions joining the underflows

in mixing cones and being thoroughly agitated before discharging into the next

thickener. Water is added to the last thickener to replace solution, and barren solu-

tion discharging from the precipitation press is added to the next to the last thickener;

the overflow of No. 2 thickener is pumped back to mill storage and fed to the ball

mills.

The five thickeners, three agitators, pumps and classifiers are driven by a 15-h.p.

Westinghouse motor. Air for lifts and agitators is furnished by the mine compressor.

Rea

The Rea or Porcupine Aurum Mines Company, Limited, operated througnout the

year with a force of about 35 to 40 men. Mr. David Sloan is manager.

The development during the year amounted to 554 feet on the 200- and 300-foot

levels.

The mill treated 11,670 tons of ore, and produced $125,000 in bullion.

Schumacher

The Schumacher Gold Mines, Limited, operated during the first half of the year

with a force of 33 men, which was cut down in September to six men, operating one

rock drill and a diamond drill. The development for the year was as follows: No. 3

shaft, sinking, 164 feet, and sump, 17 feet; raising, 187 feet, 70 feet of which was into

No. 1 shaft, at 55 feet; drifts and cross-cuts on the 100-foot level, 1,085 feet; ditto,

200-foot level, 1,334 feet; ditto, 300-foot level, 190 feet; total, 2,977 feet.

Mr. J. C. Houston is manager.

Three Nations

The Hughes Porcupine Mines, Limited, secured an option on this property in

February, 1914, and developed it to the extent of 700 feet of drifting on the ore bodies,

350 feet of cross-cutting, 240 feet of raising, and 40 feet of sinking, or a total of 1,330

feet of development. The ore produced was placed in a stock pile on the surface; no

ore was treated except enough for a mill test.

The option on the property was allowed to lapse in August, 1914.

The officers of the Hughes Porcupine Mines, Limited, are: T. Bastien, president;

J. W. Blanchet, vice-president; J. Tr. Laurendeau, secretary-treasurer; H. M. Porteous,

manager.

Alexo Nickel Mine

The Alexo Mines, Limited, on lot 1, concession 3, Dundonald township, operated

during the year, except between August 5th and November 20th, with a force varying

from 14 to 24 men. The west drift has been continued to a distance of 280 feet, and

the east drift to 150 feet. The ore is shipped to the Mond Nickel Company's smelter

at Coniston. The production was about 8,000 tons in 8 months.

A 50-h.p. locomotive-type boiler has been placed beside the 30-h.p. boiler formerly

in use. These are used to operate two piston drills and a Hardy plugger drill and

the hoist.

Mr. E. F. Pullen, one of the owners, is manager.

Swastika and Kirkland Lake Areas

Kurnside

The Burnside Gold Mines, Limited, was operated by the Tough-Oakes Mines for a

short period only in 1914, and was closed at the outbreak of the war. The force con-

sisted of 15 men engaged in surface work.
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Canada First

The Canada First Mining Company was operating at the end of the year on its

property known as the Granow claims, situated at the north end of Long lake in the
central part of Lebel township, about seven miles northeast of Dane station. Two
prospect shafts have been sunk, one 20 feet and the other 40 feet in depth.

The officers of the company are as follows: Adam Geib, president, Far Rockaway.
Long Island, X.Y.; J. C. Lindner, treasurer, 37 Court Street, Buffalo, X.Y.; Wm
Granow, manager, Dane, Ont.

Huronia

L;>, Mine D'Or Huronia, Limited, owns and operates four claims, L2586-7 in Gauthier

township, and L2588-9 in McVittie township, with an area of 177 acres in all. The
property is distant eighteen miles from Dane, and five miles northwest of Larder lake

Alexo Nickel .Mine

The officers of the company are as follows: Messrs. Chas. Lafond, president; P. V.

Ayotte, vice-president; A. Lebrun, X.P., secretary-treasurer, all of Three Rivers, Que.

The mill was run for a short period only in the early part of the summer, owing

to scarcity of water for the company's hydro-electric plant, due to a break in the dam,

and the dry season which followed. By December 10th a transmission line was com-

pleted from the Goldfields mine at Lard<T lake to the property, and ample power

obtained. The bullion production to date amounts to $7,064.

No. 1 shaft has been sunk to a depth of L02 feet, and 1l' feet of cross-cutting was

done on the 85-foot level. No. 1 tunnel has been driven 300 feet from the bank of the

lake towards No. 2 shaft. No. 2 shaft has been deepened from 30 to 75 feet, and 125

feet of drifting has been done on the 50-foot level. No. 3 shaft was down 1". feet at

the end of the year, and will be continued to a depth of 102 feet.

Mr. E. H. York is general manager, employing 40 men.

1<> B.M.
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Lake Shore

The Lake Shore Mines, Limited, began operations during the year on the Oakes

claims situated along the south shore of Kirkland lake. These claims comprise about

170 acres. Surface work was started in June, and sinking was started in the shaft,

which had a depth of 30 feet, in October. This shaft was continued to a depth of

150 feet by the end of the year, and a station cut for the 100-foot level. Sinking has

since been continued to a depth of 225 feet, and 130 feet of cross-cuts driven on the

200-foot level.

Commodious log camps had been put up in the previous winter. A power-house

18 by 32 feet was erected during the summer. The plant consists of two 60-h.p. boilers,

one 3-drill compressor—capacity 340 cubic feet—and one 6 by 8 hoist.

Mr. Harry Oakes is president of the company; Mr. John W. Morrison is secretary

and manager.

The force employed comprises 26 men.

Teck-Hugbes

The Teck-Hughes Gold Mines, Limited, operated during the year, except for two or

three months in the early summer, with a force of 45 men. During the early months

of the year about 500 feet of drifting and cross-cutting was done on the 75-foot level

in No. 3 shaft, under Mr. Alex. H. Smith, the consulting engineer of the company.

In July an option was taken on the property by the Nipissing Mining Company,

and Mr. H. A. Kee took charge as manager.

The following is a summary of surface and underground work done during the

time the Nipissing company had the property under option.

Surface trenching, 4,369 lineal feet, 4.2 feet wide by 6.3 feet deep, or 116,136 cubic

feet.

Underground work from August 1st to December 1st, 1914 consisted of 641 feet

drifting, 383% feet cross-cutting, 124 feet shaft sinking, and from December 1st to

March 1st, 1915, the work consisted of 186 feet of drifting, 149 feet cross-cutting and

85 feet of winze sinking.

All of the above footage was divided as follows:

No. 1 shaft, 1st level, 356 ft. drifting, 303 ft. cross-cutting

No. 3 shaft, 2nd level, 280 ft. drifting, 120 ft. cross-cutting

No. 3 shaft, 3rd level, 179 ft. drifting, 85 ft. cross-cutting

In addition to this work No. 3 shaft was sunk 124 feet, and a winze was sunk

85 feet from the 2nd level, No. 3 shaft.

Tough-Oakes

The Tough-Oakes Gold Mines, Limited, at Kirkland lake, carried on operations

throughout the year. On account of the financial conditions following the outbreak

of the war, the force, which had consisted of 250 men, was cut down in the last quarter

of the year to 60, when mining operations were suspended pending the completion of

the new mill.

Developments have been satisfactory. The "A" shaft on No. 2 vein has been con-

tinued to a depth of 322 feet, and the third level, on which considerable work has been

done, opened at a depth of 300 feet. "B" shaft on No. 3 vein was sunk to a depth of

124 feet, and 200 feet of drifting done from the station on the first level at a depth

of 116 feet. Surface trenching has exposed this vein for 830 feet. No. 6 vein, parallel

to and 30 feet north of No. :'. vein, and No. 7 vein. 300 feet north of this again, which

won both discovered during the year, have been shown by trenching to contain good

ore for lengths of 740 and 245 feet respectively. The other veins, Nos. 8, 9 and 10,

were found by trenching during the summer, and each of them shows a fair grade of

milling ore where exposed.
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Following is a summary of the development work performed during the year, as
given in the report of the general manager, .Mr. C. A. O'Connell: Shafts, 252 feet;

drifts, 862 feet; cross-cuts, 220 feet; raises, 143 feet; stopes, 2,550 tons.

Production was as follows:

Ore shipped to smelters

—

Tons Oz. silver

212.79 6,325.12

Ore milled

—

Tons Oz. silver

8.493.0 309.20

Oz. gold Value per ton Gross value

3,448.47 $350.53 $74,590.38

Oz. gold Value per ton Gross value

recovered

2,075.14 $22.33 $43,053.84

In January a contract was entered into with Mr. K. Farah, owner of Charlton

hydro-electric power plant, for a supply of electric power for the operation ot the

mine. A transmission line, 26 miles long, was completed in April. The power is trans-

mitted at 33,000 volts and is stepped down to 2,200 volts in the sub-station at the mine.

The service was interrupted in July, owing to an accident to one of the water-wheels,

but since that time there has been a steady supply.

The following buildings were erected during the year: two-storey lodging-house,

80 feet by 80 feet, with accommodation for 200 men; office building, with living quarters

on the upper floor, and a fire-proof vault adjoining the main office. The boarding-house

was enlarged, and a large main dining-room added. The old office-building was re-

fitted, and is now used as the engineering and draughting office. A residence for the

manager was erected and completed during the summer.
All the camp buildings are lighted by electricity, and steam heat is furnished

from a Kewanee low pressure, locomotive-type boiler.

The motor compressor plant, situate near "A" shaft, consists of a two-stage

Imperial, type 10, Rand air compressor, driven by a 250-h.p. G.M. Westinghouse motor.

It delivers 1,670 cubic feet of free air per minute at normal speed.

The drill shop contains a No. 5 Ingersoll Leyner drill-sharpening machine,

together with coke furnaces for heating and tempering.

A motor-driven, three-stage, centrifugal pump was installed at Gull lake, and a

four-inch pipe line was laid to the tanks on the property. These tanks are each

50,000 gallons capacity, one being located above the camp buildings, and the other at

the new mill.

The ore is treated by the cyanide process, using the Dorr system of continuous

counter-current decantation.

The mill is located on high ground, 400 feet north of vein Xo. 2. A brief descrip-

tion of the treatment is as follows:

Ore from the Xo. 2 and 3 shafts is delivered over an inclined trestle by a self-

dumping skip of 30 cubic feet capacity. The ore is weighed on track Bcales outsid

the crusher station. The crusher station is located about 40 feet (list am from the mill.

The ore from the mine is crushed to l'i inch ring in two Blake type Buchanan

crushers, with intermediate screening. A 14-inch conveyor bell delivers 'he crushed

ore through an inclined conveyor way Into the line grinding bin. This bin has a

capacity of 200 tons, and from there the ore is delivered by a short conveyor bell bo

a 6-foot Hardinge ball mill, crushing in BOlution. The product of the Hardinge mill is

re-ground in two L'u by .".-foot tube mills, and operating in closed circuit with two Don

duplex classifiers. Amalgam plates are introduced in the tube mill circuit

The overflow from the classifier, about 85 per cent, of which will pass through a

200-mesh screen, is sufficiently ground for further treatment. This pulp Hows from

the fine-grinding departmenl into a 30 by LO-fool Dorr thickener in the tank room. The

spigot product of this thickener is elevated to three in by 10-fool Dorr agitators, where
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it receives an agitation of 36 hours' duration. The tests show that 80 per cent, of the

values go into solution in the grinding process, and 20 per cent, in the agitator.

From the agitators the pulp is conveyed through a series of four 28 hy 10 foot

Dorr thickeners operating on the Dorr continuous counter-current decantation system.

The pulp is finally discharged to waste from the bottom of the last tank at about

40 per cent, moisture.

The pregnant solution overflowing from the 30 by 10 thickener is clarified through

the vacuum filter leaves and precipitated by zinc fume used in conjunction with Merrill

triangular frame presses.

A separate refinery-building is equipped with amalgam retort, tilting furnace, and

acid treatment equipment.

The mill is heated by steam, and there is a complete machine shop, carpenter

shop, lime bin, storehouse and office.

The mill will treat 100 tons of ore per day, and it is expected to be in operation

about .March 15th.

The Butters-Johnston Engineering Syndicate was engaged in consulting metal-

lurgists, and the erection of the mill is under the direction of Mr. James Johnston.

The annual report of the company gives the following information regarding ore

reserves:

Level Tons Value

No. 2 vein 100-foot 10,450 $300,000

200-foot 9,400 580,000

300-foot 8,900 140,000

No. 3 vein 116-foot 10,000 320,000

Ore on dumps 7,200 108,000

Tailings impounded 5,200 52,000

51,150 $1,500,000

The combined average value of the 3,705.79 tons shipped and milled during the

year was $41.18 per ton, the average of the high-grade ore being $350.53 per ton, and

the recovered value of the milling ore, plus the tailings, being $22.33 per ton.

Stitt Claims

Operations were carried on on the Stitt claims in the last two months of the year.

An open cut 45 feet long, and from 6 to 16 feet deep, was made along the vein and a

prospect shaft was started in the bottom of this cut. These claims are situated in the

centre of Grenfell township, four miles northwest of Kenogami station.

The owners are: J. H. Stitt, Jas. Fraser, Silas Cook, Isabel Graham and G. A.

Bagshaw.

Mr. Silas Cook was in charge of operations.

Sylvanite

The Sylvanite Gold Mines, Limited, operated during the first half of 1914, doing

surface work only, with a force of 20 men.

Mr. c. A. O'Connell is manager.

SOUTHWESTERN ONTARIO

As stated in the Twenty-third annual Report of the Bureau of Mines, the Province

is divided into districts [or inspection purposes, southwestern Ontario including all

that portion lying south of a line drawn from Toronto to Key Harbour on Georgian bay.

Many questions are asked the inspector as to probable location and quality of cer-

tain grades of limestone, clay. etc. In this connection attention might again be

directed tc tin supplementary Reports of the Bureau of Mines for 1904 and 1906. In
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Part II of the 1S04 Report Dr. Miller describes the limestones of Ontario, their c

cal composition, location by townships, and the uses for which they are suittd; and
Professor Baker, in Part II of the 1906 Report, gives the same Information concerning
Ontario clay deposits.

Silver Refineries

Coniagas Reduction Company

This company operated its smelter and refinery at Thorold continuously during the

year, the only change being the erection of a storage building for cobalt oxide, and
an increase in the roasting capacity of the smelter.

The company produce refined silver and arsenic, and the oxides of cobalt and
nickel.

Mr. R. L. Peek is superintendent, employing 145 men.

Metals Chemical Compan\

In the township of Crowland, a short distance outside the town limits of Welland,

the above company have been operating for the past year a plant for the treatment of

cobalt ores. It consists of one small blast furnace, one roasting furnace, one reverbera-

tory furnace, 15 leaching vats, 7 filter presses, one crystallizing plant, two bag-houses.

The plant is electrically operated.

The company produce silver, arsenic, the oxides of cobalt and nickel, and various

nickel and cobalt salts.

The officers of the company are: C. S. Richardson, president; J. H. Charles,

secretary-treasurer.

K. S. MacLachlan is superintendent, employing 35 men.

Canadian Smeltinj* and Refining Company

This company was organized in October, 1914, and took over the assets of the

Canada Refining and Smelting Company, described in the 1914 annual report of the

Bureau of Mines. The plant at Orillia has been partially rebuilt, and an additional

blast furnace added. The capacity of the cobalt refining department has also been

increased and now has a capacity of two tons of oxide per day.

Some low-grade cobalt ores have been purchased, the principal work to date being

done with old residues and material left in stock by the former company.

The usual products are shipped, including refined silver and arsenic, and the oxides

of cobalt and nickel.

The officers of the company are: J. B. Tudhope, president; George Hayward,

treasurer; W. L. Vail, secretary; M. B. Scott, metallurgist; C. Doolittle, superintendent.

Seventy-five men are employed.

Blast Furnaces

The Steel Company of Canada

The pig iron and steel bar trade was very quiet during the year, and as a result

the two furnaces operated by the above company at Hamilton were in blast a total of

only 367 days :n the year. The old blast furnace, "A," has a capacity of 250 tons

of iron per day, and the new modern furnace, "B," a capacity of 326 tons per day.

The open hearth plant was operated a total of 1K2 days during the year.

The efforts of the company's officials along the line of accldenl prevention, first

aid methods, and the general social welfare of the workmen, arc again deservii

mention.

The officers of the company remain unchanged. R. HoDBon is preaidenl and

H. Champ treasurer.
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Canadian Furnace Company

A full description of the Port Colborne plant of the Canadian Furnace Company,

Limited, was given in last year's report of the Bureau of Mines. During 1914 the

furnace was in blast from January 1st to September 20th, with a working force of

175 men. Additional yard room has been secured, and a new hoist made by the Brown

Hoisting Machine Company of Cleveland has been added to the plant. This hoist is

equipped with an electro-magnet disc, 54 inches in diameter, capable of lifting 1,800

pounds of iron. It is used in the stock yards and greatly facilitates the handling of

the pig iron.

The officers of the company remain the same as at last report. B. Marron is man-

ager, and D. J. Higgins superintendent.

Gypsum

Caledonia JVline

On lots 10 and 11 in the township of Seneca, first range west of the Hamilton road,

the Alabastine Company of Paris, Limited, operated their gypsum mine and plant con-

tinuously during the year. When the depression in trade began to be seriously felt,

the working days in the mine were somewhat reduced, the men being employed an

average of four days each per week. Since last report an additional 50 acres lying

north of the present workings have been purchased by the company. This area has

been drilled, and the results shown insure a good supply of gypsum for many years.

New ground was opened up on what is known as the third level, a distance of 18 feet

below the old workings.

On second level the rooms are carried 20 feet wide with 12-foot pillars, and on

third level the rooms are narrowed to 18 feet and the pillars carried 14 feet in width.

A. J. Parkhurst is manager of the company, employing 30 men in the mine.

Carson Mine

In addition to the mine at Caledonia, which produces a green gypsum used in the

manufacture of land plaster and in cement making to regulate the setting, the Alabas-

tine Company operates the Carson mine at intervals during the year, according to the

demand for pure white gypsum and its products.

The mine is located about three miles south of Caledonia village in Oneida town-

ship, and the product is teamed to the grinding plant at Caledonia. The gypsum bed

is about four feet in thickness, and is worked in the same manner as the Caledonia

mine. Overlying the bed of white gypsum are layers of dolomitic shales and limestone,

in all from four to six feet in thickness, covered by 40 to 50 feet of post-glacial drift.

The roof here is not in as safe a condition as at Caledonia, where the grey beds are

from 9 to 12 feet in thickness, overlying which are 40 to 50 feet of dolomitic limestone

and shales covered by the post-glacial drift.

Frank Smith is in charge of the mine, employing six men.

Crown Ci> psum Company

One-half mile from the village of York on the south side of the Grand river on

lots 58 and 59 in the township of Oneida, the above company continued to operate

its mine, described in former reports as the Martindale mine. The gypsum here is

of the white variety, and the bed is about four feet in thickness. It is mined by the

pillar and room method, tin waste rock being left underground and built up to support

the roof.

The product is hauled from the mine on the company's narrow gauge line to the

grinding plant at Lythmore <>n the Michigan Central railway.

C. E. Williams is manager of the company, and G. C. Fischle, superintendent of

the mine, employing 30 men.
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Zinc

On lot 30 in the second concession of the township of Albemarle in Bruce county,

the Albemarle Zinc Company continued to prospect its property during the year.

Work was begun during the summer of 1910, and in 1911 a small shipment of Bphaleriti

was made to Cleveland.

On the date of inspection in August, two men were engaged in trenching, and

cleaning out an open pit, which measured 20 feet by 12 feet by 30 feet in depth.

The ore is zincblende, occurring in small pockets in the lime carbonates.

The plant consisted of one 15-h.p. portable boiler, one Rand drill, and a hand winch.

George Bourne, Wiarton, was in charge of the work.

Quarries

Beachville White Lime Company

Near the village of Beachville, in the county of Oxford, the above company quarry

limestone for use in the manufacture of lime and for fluxing purposes in blast furnace

wrork.

Two kilns were burning, and a high-grade lime is produced. This rock is also

valuable for chemical purposes on account of its low magnesia content.

Chas. Downing is manager of the company, employing 15 men.

Coast and Lakes Contracting Corporation

In Bertie township, county of Lincoln, about six miles from the village of Ridge-

way, the above company quarry limestone. The quarry has been in operation for a

number of years, and was formerly owned and operated by the Breakwater Quarry

Company.
The plant comprises 5 portable locomotive boilers, 9 guyed derricks, 8 Ingersoll

Rand drills, and a number of pumps. The stone is quarried in 10-ton blocks and

hauled on the company's standard gauge line one and a quarter miles to the dock on

Lake Erie, for delivery along the lake to various United States Government breakwater

contracts. The officers of the company are: D. J. Boylan, president, New York; M. E.

Gloven, manager, Ridgeway.

Ninety-seven men were employed on the date of inspection in September.

Canadian Quarries, Limited

On lots 28, 29 and 30, in the fifth concession of the township of Saltfleet, Wentworth

county, the Canadian Quarries, Limited, continued to operate its limestone quarry

during the year. The plant consists of: one 35-h.p. horizontal boiler, one 25-h.p. port-

able boiler, one 40-h.p. horizontal boiler, one 10-h.p. upright boiler, one No. 6 Austin

gyratory crusher, one No. 4 ditto, one 6-section revolving screen 24 feet long by 4 feet

in diameter.

Crushed stone only is shipped.

D. D. O'Connor is president of the company, and R. S. Stone manager and secre-

tary, employing 40 num.

Cook Ouarry

On lots 7 and 8 in the twenty-fourth concession of the township of Annabel, county

of Bruce, Mr. J. S. Cook quarries limestone for use in the building trade as sills, and

dressed stone as lintels and coursing. The plant consists of a small f>-h.p. gasoline

engine and air compressor, drilling for plug and leather wort being done by pneumatic

tools.

Five men were employed by Mr. Cook.
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Canada Cement Company

On lots 30, 31 and 32 in the township of Humberstone, county of Welland, near

the town of Port Colborne, the above company operated their limestone quarry and

cement plant continuously during the year. The plant in the quarry consists of 2 60-ton

.Marion shovels, 4 dinky locomotives, 1 Browning clam shell hoist, 1 Cyclone drilling

machine.

S. R. Preston is manager, employing 35 men.

Canada Crushed Stone Corporation

On lots 12 to 16 inclusive, first concession of the township of West Flamborough, near

the town of Dundas, the above company operated their limestone quarry continuously

during 1914. The crushing plant has the greatest capacity of any in the Province, and

in addition to the crushed product, large shipments of building stone are made. The

quarry has on one side a working face of 50 feet, the overburden for several acres in

extent being stripped by a steam shovel.

C. M. Doolittle is president of the company, and J. D. Small superintendent, employ-

ing 60 men.

Chalmers Quarry

This quarry in Owen Sound, owned and operated by David Chalmers, worked at

intervals during the year, according to the demand for white lime. All the stone

quarried is burned to lime in a 400-bushel kiln. When the quarry is in operation

Mr. Chalmers employs 10 men.

Fleming Quarry

In the ninth concession of the township of Esquesing, near the village of Glen

Williams, county of Halton, J. Fleming operated his quarry during the year. The
whole output is shipped as dimension and building stone, and the waste as rubble.

The plant includes one 25-h.p. upright boiler, one Marsh and Hen-thorn hoist, and one

guyed derrick with a 60-foot mast and 45-foot boom.

M. G. Bell is in charge of the quarry, employing 20 men.

Empire Limestone Company

On lots 4 to 6 in the first concession of the township of Humberstone, near Sherk-

ston station on the Grand Trunk railway, the above company operated their limestone

quarry with reduced force during 1914. Drilling was stopped September 1st, and work
in the quarry after that date confined to cleaning up broken material, and crushing

tor a county road contract. The loading of sand on the shore of lake Erie was con-

tinued during the season of navigation, with an average output of 700 yards per day.

Some 60 men were employed on the date of inspection in July. John Haston suc-

ceeded T. R. Thomas as manager early in the year.

Gallagher Lime and Stone Company

On lot 15, in the sixth concession of Barton township, the above company quarries

limestone for use in the manufacture of lime. Some dimension and rubble stone is

also supplied to the local trade in Hamilton.

Dan. A. Gallagher is manager of the company, employing 10 men.

Haircrs\ i lie Contracting Company

On lot 14 in the thirteenth concession of Walpole township, near the village of

Hagersville. the above company continued to operate their limestone quarry. The
plant consists of two 60-h.p. Waterous boilers: one 1'0-h.p. gas engine; one 60-h.p. gas

engine; one No. 5 Austin crusher; two Gates crushers.

J. C. Ingles is manager of the company, employing 40 men in the quarry and 5 in

the crushing plant.
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Harrison Ouarr\

In the town limits 01 Owen Sound, Mr. H. B. Harrison operated his lim<
quarry during the year, producing rubble, .rushed and building stone, chiefly tor the
Toronto market.

The plant includes one Marsh and Henthorn double drum hoist; on*' portable loco-

motive boiler; one 30-h.p. upright boiler; 3 guy. d derricks.

About 45 men are employed.

I

L. Harvey , L-'mited

Near the village of Rockwood, Messrs. E. Harvey, Limited, operated their limestone

quarry during the year. The working tare has an average deptli of ::."» feet, and the

whole product is burned to white lime in three large kilns. Hydro-electric power Is

used to operate the quarry machinery and kiln fans.

E. Harvey, Guelph, is manager, employing 25 in. n.

Logan Quarry

On lot 27, in the eighth concession of Esquesing township, about three miles

north of Georgetown, Mr. Hugh Logan operated his limestone quarry during the sum-

mer months. The product is sold as dimension and rubble stone, shipmi nt being made

by Grand Trunk Railway which runs near the quarry.

About 35 men are employed.

Longford Quarry Comran>

At Longford Mills in Rama township, about seven miles south of Orillia. he Long-

ford Quarry Company operated its limestone quarry during the summer months.

With the exception of a few labourers all the workmen are expert ston" cutters, and

the whole product of the quarry is sold as dimension stone.

William Thomson, Orillia, is president and John Meikle superintendent, employ-

ing 25 men.

Marshall Ouarry

On lot 14, in the seventh concession of Barton township, Mr. James Marshall quar

vies limestones for use in the manufacture of Time. Two kilns are kept burning

during the summer months, and 25 men are employed.

Oliver Rogers Ouarry

In the town limits of Owen Sound the Oliver-Rogers Stone Company. Limited,

operate the limestone quarry formerly known as the 01iver-W< bster quarry.

The plant consists of three guy d derricks; one stiff-leg derrick; one Thew Bteam

shovel; one 15-h.p. portable boiler for drilling; on.' No. I McCully crusher, screening

plant and storage bins. The quarry worked throughout the year, shipping rubble and

crushed stone. Mr. S. J. Oliver is president and manager of the company, employing

30 men.

Owen Sound Lime Work-

On the west, side of Owen Sound, Mr. 0. C. Brown quarries limestone for the

manufacture of lime. During the year the kilns were arranged for gas Bring, on

account of the increasing cost and scarcity of wood. The corporation of the town of

Owen Sound installed a small crushing plant In the quarry and purcha for

municipal us.'.
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Queenston Quarry Company

On lots 47 to 49, in the first and third concessions of Niagara township, the above

company operates one of the largest quarries in the Province.

Building stone is supplied to the trade, also crushed stone for use in concrete

and road construction.

The plant was described in the twenty-third annual report of the Bureau of Mines,

and remains same as there reported.

Charles Lowrey Is president and manager of the company, employing 100 men.

St. Marys Portland Cement Company

This company has operated its limestone quarry and cement plant continuously

since operations began in 1912. A commendable feature of the work here is the in-

terest shown by the officials of the company in the social welfare of their employees

and in the means taken to safeguard the men and prevent accidents. The plant was des-

cribed in the twenty-third annual report of the Bureau, and remains unchanged.

The officers of the company are: Geo. H. Gooderham. president; Mark Irish, sec-

retary; J. G. Lind, manager.

Some 40 men are employed in the quarry and clay pit.

St. Marys Horse Shoe Quarry

This quarry in the town of St. Marys, near the cement plant, has been worked
for a number of years, and is now owned and operated by Mr. R. H. McWilliarns.

Work is carried on during the summer months only.

Standard Crushed Stone Company

This company was formerly known as the Power City Crushed Stone Company, and

during the year continued to operate the limestone quarry near St. David, and opened

up a new one near Ridgeway in Bertie township.

The St. David quarry is located on lot 44, in the township of Niagara, near the

Queenston quarry. The plant here consists of 1 Bury straight line compressor, 300

cu. ft. capacity, two dinky locomotives, one No. 5 Gates crusher, revolving screens and

storage bins. On the date of inspection, in July, 40 men were employed.

Near Ridgeway, the company built a crushing plant and opened up a limestone

quarry for supplying crushed stone to the county of Lincoln for road material. The
plants at both quarries are electrically operated.

The officers of the company are: John Symmes, president; Robin Boyle, secretary;

J. H. Barbeau, superintendent.

Standard White Lime Company

This company is probably the largest producer of white lime in the Province. It

operates quarries and kilns at St. Marys, Guelph, and Beachville.

At what was formerly known as the Sclater quarry, in St. Marys, two kilns are

operated, this being their smallest plant. In Puslinch township, west of the city limits

of Guelph, there are three kilns, with a combined capacity of twenty tons of lime per

day. Here also is located a large plant where hydrated lime is manufactured. In the

city of Guelph two kilns are in operation. At Beachville, near Ingersoll, there are five

kilns, with a capacity of 50 tons daily. Up to September 1st, 1914, this quarry was
operated under lease by Messrs. dimming and Wallace. After that date the company
took it over and placed Alfred Cropp in charge.

D. D. Christie is president of the company, and J. Kennedy manager.
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Toronto Lime Company

This company continued operations at its Limehouse and Dolly Varden quarries,

in the township of Esquesing. The stone hums to a high-grade white lime, and the four
kilns in operation at the two quarries have a combined capacity of 45 tons of lime
per day.

William Gowdy is manager, employing 40 men at Limehouse and 25 at Dolly
Varden.

Thames Ouarry Company

This company operated its quarry at St. Marys during the summer months.
The plant and quarry were described in the twenty-third annual report of the

Bureau, and no change occurred during the year.

Mr. David Bonis president and manager, employing 40 men.

Wentworth Quarry Company

On lot 4 in the fifth concession of Saltfleet township, the above company continued

to operate its limestone quarry, shipping crushed stone only. Drilling is done by a
cyclone churn drill, drilling a hole 4 inches in diameter. For blasting 60 per cent.

CXL dynamite made into cartridges 3 inches in diameter is used.

The broken rock is loaded into cars by a model 61 Marion steam shovel.

The crushing plant includes one No. 7V2 McCully crusher, one No. 5 McCully

crusher, one 6-section revolving screen 20 feet in length by 4 feet in diameter. The
plant is driven by a Duddbrige, twin-cylinder gas engine supplied by a 115-h.p. gas

producer plant.

F. W. Schewendiman is manager, employing 25 men.

Welland County Lime Works

"What was formerly known as the Reeb quarry and lime works in Wainfleet town-

ship, about 3 miles west of Port Colborne, is now operated under lease by John Rolph,

of Toronto, the work being in charge of John Rolph, Jr., manager of the Imperial Bank,

Port Colborne. The lime kiln has a capacity of 10 tons per day, and in addition to

white lime, shipments of crushed stone and rubble are made.

The plant includes one 25-h.p. upright boiler, two 25-h.p. each portable locomotive

boilers, one No. 3 Austin crusher, revolving screens and conveyors.

Ben. Rathfon is foreman, employing 10 men.

Thorold

In the vicinity of Thorold several quarries were worked on a small scale, supplying

stone to contractors on the new Welland canal. Formerly some of the largest quarries

in the Province were operated here, but the business gradually died out.

Messrs. David Walker, David Battle and William Cartmell quarried stone during

the summer months, and during the coming year it is expected that operations on a

larger scale will be commenced.

Willicks Quarry

In the township of Bertie, near the village of Ridgemount. Mr. William Willicks

quarried and crushed limestone for township road construction. The plant Includes

one threshing engine, one climax road-crushing plant, one stiff-leg derrick, one revolving

screen.

This quarry worked during the summer months, giving employment to IE men.

V.—EASTKRN ONTARIO

During 1914 little change was noted in the mining industry in eastern Ontario.

The iron mines owned by the Canada Iron Mines, Limited, in Hastings county

were closed during the year, also the Belmont mine, operated during the previous year
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by the Buffalo Union Furnace Company. The large supplies and consequent low price

of pig iron at the close of 1913, accounted largely for the decreased iron ore production.

Following closely upon the outbreak of hostilities in Europe, the Canada Cement

Company closed their Belleville plant, but continued operations at Port Colborne.

Shipments of crude feldspar to the United States remained normal, a small quantity

being produced in Burgess township, in addition to an average production from the

Richardson properties in Bedford township. There is a possibility that the coming

year will show increased activity in the prospecting for and development of feldspar

properties as a source of potash for fertilizer purposes. Hitherto, owing to the pottery

trade refusing everything but the highest grade spar, many properties were unable to

meet the requirements, except at a prohibitive cobbing cost. Owing to recently-devised

methods of reducing the potash content to a soluble condition, these low-grade spars

may be mined at a profit.

Shipments of refined talc show an increase over 1913, the crude talc to New York

trade being about one-third less. This industry is now on a firm basis, and the mine

and mill at Madoc ran to full capacity throughout the year.

The increased demand for molybdenite and consequent higher price drew atten-

tion to that mineral, and to eastern Ontario as a probable source of supply.

The Algunican Development Company did some prospecting and development work

on a molybdenite property in Brome township. A shaft was started and preparations

were being made to instal a good-sized plant, when the war started and operations

ceased.

In Frontenac county the Olden zinc mine, owned by H. W. Richardson, of Kingston,

has been leased, with option to purchase, to the Long Lake Zinc Company. The old

workings have been de-watered, sampled and mapped, and there is every possibility of

this mine again entering the producing class.

Iron Pyrites

At the Nichols Chemical Company's mine and acid works, at Sulphide, in the town-

ship of Hungerford, Hastings county, work in the mine was confined to stoping on the

three upper levels, no sinking or new development work being performed.

The equipment at the mine and acid works remains the same as at last report.

Seymour electric power is used throughout the mine and plant.

Good results have been attained by the management of this company in systematic-

work for the prevention of accidents.

On the date of last inspection 33 men were employed at the mine and 75 at the acid

works.

W. H. DeBlois is superintendent.

Queenshoro Mine

Canadian Sulphur Ore Company operated its mine in Madoc township con-

tinuously during the year, and the production of pyrites showed a large increase, due
to steady development underground.

At last inspection the main shaft. No. 3, had reached a depth of 200 feet, with

sinking in progress.

On the Becond level the west drift was extended to 200 feet and the east drift to

250 feet. On the third level the west drift had reached 130 feet and the east drift 200

feet.

Three rai- from third to second level were driven, and stoping commenced on

third level.

A. B. Willmott. manager of the company, died in May, 1914, and was succeeded

by Geo. H. Gillespie as vice-president and managing director.

Walter Coleman is superintendent, employing 45 men.
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t'rni; Mine

As noted in last year's report, this mine was operated during 1913 by the Sulphide

Chemical Company, of Toronto, and closed down in November of that year. Since that

date no work has been done.

Iron

The iron mines of Hastings county were not operated during the year 1914.

The Belmont mine, near Cordova, owned by the Buffalo Union Furnace Company,

closed down early in the year, and no shipments were made It is expected that the

manager, Mr. Frank Platto, will return to the mine in April, 1915, and that operation-

will be resumed.

The Bessemer and Childs group of mines near L'Amable station on the Central

Ontario railway, owned by the Canada Iron .Mines, Limited, were also closed through-

out the year. A considerable quantity of ore from this property was shipped to the

concentrator at Trenton during 1913, and work was continued there during part of

1914, some 13,000 tons of concentrates being shipped.

Gold

Cordova Mine

As noted in last year's report, this mine closed duwn in August, 1913. During the

summer of 1914, P. Kirkegaard and associates resumed operations, and made exten-

sive alterations and additions to the stamp mill. Power shortage caused considerable

trouble throughout the balance of the year, hoisting being done on day shift, with mill

running night shift. Plans for further development of the ore bodies have been made,

and it is expected that during 1915 this mine will be found among the steady gold

producers of the Province. Sixty men were employed on the date of inspection.

P. Kirkegaard is managing director of the operating company known as Cordova

Mines, Limited. F. Oliver is manager. Capt. J. C. Stacey has charge of the underground

work.

Many improvements and additions to plant were made at Cordova mine during

the last half of 1914 and the beginning of 1915. No. 1 shaft-house is a large substantial

frame building. In it have been installed two large gyratory rock breakers and a

number of conveyor belts for handling the broken ore from shaft to mill.

The ore is hoisted from the mine in self-dumping skips and emptied into an ore

bin. Below this bin is a bumping table, serving the dual purpose of sorting table and

conveyor between the ore bin and the first crusher. This bumping table is suspended

from six lVfc-inch rods, and is given about 1%-inch stroke, 160 per minute. The table

is divided into three parts, each 20 inches; on the two outside divisions the sorting is

done, the central part receiving the waste and delivering it automatically to the dump.

Two men handle all the ore, amounting to 150 tons in 10 hours. The ore is crushed

in first gyratory breaker to 3-inch ring, then conveyed on 30-inch rubber belt to smaller

gyratory, where it is crushed to 1 Mi-inch ring; from there it is conveyed in three si

to the 30-stamp mill, a distance of about 600 feet. The discharge end of belt conveyor

at mill drops the ore on a sampler which cuts out 10 per cent, of the ore-stream. This

10 per cent, drops into a smaller hopper, whence it is fed to a 7-inch by L 0-inch jaw

crusher, reducing it to V^-inch riim. This product (lows to another sampler which mak< s

a five per cent. cut. This again is crushed to about 10-mesh, and a Jones sampler cuts

it in halves. All rejects go to the ore bin, and the final samples to the assaj office.

In the 30-stamp mill several Improvements have in en made, the most notable being

the addition of a 5-ft. by 22-ft. tube mill, a set of cone settlers, ami a small Pachuca
agitator. The 30 stamps were originally 850 lb. each; 20 stamps remaining this weight

crush to 40-mesh. The pulp Hows over amalgamating tables, win re about 60 per
i

of the gold value is recovered; the table tails flow to Wllfley tables, where about seven

per cent, by weight is caught as concentrates; these are cyanided, making a further

recovery of about 30 per cent, of the original assay value
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The other ten stamDS, which have been increasd to 1,000 lb. each, crush through

a 6-mesh screen, the pulp flowing to a screw conveyor de-waterer, and the oversize

going direct to the mill; the slime overflow to a set of amalgamating tables below the

tube mill, and joining the pulp from the tube mill, which is 80-mesh and finer. The

middlings from the Wilfley tables below the 20 stamps are returned to the same de-

waterer, and thus added to the pulp from the tube mill 10 stamps, giving the tube

mill a duty of 100 tons per 24 hours.

The tube mill pulp after leaving the amalgamating tables below the tube mill is

classified in cones, the overflow going to tails, the spigot to Wilfley tables; the con-

centrates from these are treated in Pachuca tank. Recovery is 90 to 91 per cent. of>

assay value.

Other improvements consist of an addition of an electrical unit at the power plant,

i.e., a 400-h.p. double turbine, to which is directly coupled a 250-k.w. generator; current

from this 2,200-volt is conveyed over aluminum cables a distance of 3% miles to the

mine, and is there used for driving motors.

All machinery in No. 1 shaft house—"crushers and conveyors"—are motor-driven,

and the 30-stamp mill has been changed from steam to motor-drive.

It has recently been decided to change the whole power plant to electric; a 500-k.w.

generator will be directly connected to an 800-h.p. double turbine, the current, stepped

ud to 6,600 volts, conveyed over the now existing power line, and at the mine trans-

former station stepped down to 2,200 volts for motor drives. Two air compressors

with a joint capacity of 3,600 cu. ft. per minute will be installed.

These changes will bring Cordova mine plant up to date, and will greatly reduce

the working cost. With the changes already made, the cost has been brought down to

about $2.25 ner ton; with the electrical additions it is believed that the cost will be

reduced to $2.00, or a little less.

Golden Fleece

The Golden Fleece mine has had the usual varied experience of gold properties

in eastern Ontario. During 1913, as described in the twenty-third report, this mine
was under option to the A. B. P. Mining Company. Operations were suspended by

this company during the summer of 1913, and no work was done during 1914.

Ore Chimney

The Ore Chimney Mining Company did considerable development work on its

property in Barrie township during 1914. The power plant was improved by the addi-

tion of two 100-h.p. horizontal tubular boilers.

A new shaft-house and head frame were built, also boiler-house and engine room,

dry for workmen, and large boarding-house.

The shaft at last inspection had reached a depth of 261 feet. During the last six

months of the year the following work was performed:—sinking, 56 feet: second level,

drifting, 130 feet, and cross-cutting 49 feet; third level, drifting 334 feet, and cross-

cutting 29 feet.

The ore is a mixture of zincblende and galena, with some chalcopyrite.

A 20-stamp mill was recently purchased in Nova Scotia, and will be erected on
the property.

The officers of the company are: D. E. Fletcher, president, Hamilton: Chas. Narra-
way, secretary, Hamilton; W. G. Anderson, manager, Northbrook.

Ore Extension

The Ore Extension Mining Company began work in June. 1914, on the N.W, 'i of

lot 27, concession 7, Kaladar township.

A two-compartment shaft, slightly inclined from vertical, had been sunk to a depth
of 43 feet at time of inspection. The shaft is sunk in the schists, the country rock of

the district.
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Drilling is done by hand, and hoisting by horse whim and bucl

Win. Atkin, of Northbrook, was in charge of the sinking operations, employin
men. The officers of the company are: David Fritz, president, Vlneland; L. R Lupton,
secretary, Vineland.

I'a> (Ire Mines

The Pay Ore Mines, Limited, began work in the Call of 1914 on Lots 35 and 36,

concession 1, Barrie township.

A shaft 7 feet by 11 feet had been carried to a depth of 66 feet, with Blnkli

progress under superintendent R. A. Johnson. Drilling was done by hand, and hoi

with horse whim. Six men were employed.

The officers of the company are: B. 0. Johnson, president, Buffalo; W. W. Johnson,
secretary, Buffalo.

Ore Mountain

The Ore .Mountain Mining Company, Limited, is prospecting lot 32, concession I,

Barrie township. On the day of inspection a vertical shaft 7 feet by 11 feet had been
sunk to a depth of ten feet by contractor Charles Rosenplot, employing 8 men.

A single-drum Napanee hoist has been installed, steam being supplied by a portable

boiler.

The officers of the company arc: I) A. Fletcher, president, Hamilton; J. H. \

secretary, Hamilton.

Talc

Henderson Mine

The Henderson talc mine, operated under lease by .Messrs. Cross and Wellington,

of Madoc, worked continuously throughout the year. No. 1 shaft has a depth of 250

feet, and No. 2 96 feet.

The mine Is now being worked on the retreating, slicing and caving system, and
all work done during the year was in preparation of this change in method of working.

A main drift 340 feet in length was driven to the foot wall from No. 1 shaft, and five

raises put through to second level. In this manner a large tonnage was developed, and
an increased production is anticipate 'I for the coming year.

Stephen Wellington is in chargi of the mine, employing 15 men.

Gillespie Mill

The talc grinding plant, owned by Messi Geo. H. Gillespie and Company, situated

near the Grand Trunk railway station, Madoc, purchased a large proportion of the

output of the Henderson mine.

Before the war broke out the company had a large European trad' for refined talc,

and the partial loss in this direction was off-set by an Increased business witli the

United States, enabling the mill to work to full capacity throughout the year. The
plant comprises 4 50-h.p. motors, 2 35-h.p. motors. 2 rock breakers, 2 dryers, 1 36-inch

Sturtevant emery grinders, 1 48-inch horizontal do., 2 tube mills, 2 New.,

separators, 2 gyrators, 4-stage sifters, 8 2-box rotary sifters, 7 hexagonal reel sifters, 3

automatic packers, 6 hand pack

George H. Gillespie is manager, employing 2f> men.

lildorite. limited

Eldorite, Limited, formerly the Canadian Talc and Silica Company, continued '"

operate its mine and mill near Eldorado station, on the Central Ontario railway, in

Hastings county.

The company was re-organized in March, 1914, and extensive improvements and
additions were made to the grinding plant.

11 B.M.
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The officers of the new company are: Sir Douglas Haig, president, England; J. A.

Haig, managing director, England; Capt. Waddell, secretary, Toronto.

Robert Phillips was in charge of the property, employing 20 men.

Lead

Frontenac Lead Mine

The Frontenac lead mine in Loughborough township, owned by the North American

Smelting Company, Kingston, remained closed throughout the year. The lead smelter

at Kingston owned by the same company closed down in November, 1913, and remained

closed during 1914.

Kingdom Mine

On lot 22, in the sixth concession of the township of Fitzroy, a promising lead

prospect has been opened up during the past year. Some thirty years ago lead was

discovered on Chat island about two miles west of Galetta station on the Grand Trunk

railway, and more recently, practically the whole island was acquired by the late

James Robertson of Montreal, and the administrators of his estate are the present

owners and operators.

About 200 feet from the old workings (which consisted of a 50-foot shaft) the

present operators have sunk a two-compartment shaft to a depth of 112 feet, and

drifted 400 feet east and west on the vein.

The shaft is vertical to 60 feet and from that point inclines about 15 degrees from

tho vertical.

The ore is galena in a calcite gangue, and can be easily concentrated on jigs and

tables. At present there are about 5,000 tons on the dump ready for concentration

when the mill is completed.

The plant consists of one 12-h.p. upright boiler, one 50-h.p. locomotive, one 175

cu. ft. air compressor, one Knowles pump, two No. 5 Cameron pumps, one Jenckes

hoist.

A concentrating mill 75 feet by 30 feet is in course of erection, and by August 1st,

1915, the company expects to be producing lead concentrates.

Mr. A. G. Munich is general manager, employing 20 men.

Feldspar

Richardson Mine

The Kingston Feldspar and Mining Company shipped steadily during the season

of navigation. This mine is the largest shipper of feldspar in Canada. Ore from the

Desert Lake mine is shipped in scows across Thirteen Island and Thirty Island Lakes to

Clendower siding, Canadian Pacific railway, and transhipped at Kingston to boats for

the grinding plant at Charlotte, port of Rochester.

The ore from the Reynolds mine, owned by the same company, is hauled to the

Canadian Pacific railway siding at Verona, and stock-piled for all-rail shipments to the

pottery trade in Ohio.

About 18,000 tons of high-grade spar are produced yearly.

II. W. Richardson, Kingston, is. president and general manager of the company.

Smith Mine

On lot 13, fifth concession of the township of Burgess, Edward Smith mined a small
amount of feldspar during 1914, shipment being made by boat on the Rideau canal to

Ottawa. The ore was taken from a circular open pit about 30 feet in diameter and 10
feet in depth. About 800 tons of feldspar were shipped from this property in 1914.

Feldspar Grinding Plant

The Dominion Feldspar Company, Limited, operated its grinding plant near
Parham station, on the Canadian Pacific railway, during the first six months of the
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year. The plant consists of 1 Sturtevant jaw crusher, 1 Kent mill, separator, . creens

and elevators, 1 125-h.p. horizontal tubular boiler, 1 Leonard Corliss engine 1

1

The plant has a capaclt] Ol 10 tons per shift of 10 hours.

A. Richardson, Toronto, is manager, and T. Reeves is in charge of the plant,

employing 4 men.

Mica

That the mica industry in East rn Ontario was formerly of much more importance

than at present can be gathered by a comparison of annual reports of the mineral

production of Ontario for the past twelve years. The Report of the Bureau of Mines

for 1903 contains d Ing properties, chiefly in Frontenac

and Lanark counties. About that time the market opened up for the smaller sizes,

'lie by two-inc terly thrown on the scrap-heap. This gave a

decided impetus to the industry, and for s< vera] years old discarded dumps were care-

ful'y worked over, and prospecting for new veins continued.

Although mica mining has never proved attractive for the larger companies, there

to be no valid reason why small amounts of capital invested in systematic

g should not result in the discovery of valuable deposits of this mini ral.

In 1914 production fell off to about 350 tons, and prices were lower than for some
ious.

Lacey Mine

The Lacey mine, situated In Loughborough township, aoout four miles rrom the vil-

lage of Sydenham, and owned by the Loughborough Mining Company, a subsidiary of the

ric Company, is the largest producer of mica in the Province. It has been

described for many years in annual reports of the Bureau of Mines, as a steady pro-

-• ide mica. The product is rocgh-trimmed at the mine and shipped to

the company's trimming plant in Ottawa for thin-splitting and finishing.

little new work was done during the year on account of decreased demand
The open pit worki d during the summer months is now about 80 feet by

75 feet by 100 feet in depth. The main shaft has been carried to th 175-foot level with

a 10-foot sump, the largest production being derived from what is known as the milky
vein on the bi venth level.

A large stock is carried at the mine to meet any sudden demand, and mining
itions during outsid ol o casiona] work in the stopes, were confined to

bering, scaling, trimming pillars, and making necessary changes in the shaft.

rge McNaughtop is manager of the company, and R. II. Smith superintendent,

emplo, ing 30 men.

I rontenac Mine

The Frontenac Mica Company began op< rations in the spring of 1914, on lot 10 in

em of Loughborough township. <>n the date of inspection a vein of

phlogopite had tripped and worked by open pit to a depth of 30 feet The pit

was 20 feet ai I top, with sloped banks, and in this manner aboul I I the
vein matter had been mined. The vein bad been traced and partly Btripped for a dis-

500 f( et

The plant consisted of one 25-h.p. upright boiler, one McKlnnon-Terry drill, one
stiff-i. k derrli

officers of the companj \ Wookey, president, Sydenham; v i>. Emery,
Toronto.

Tw< were employed under Mr. Wookey.
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Tatfjrart Mine

The Taggart mine, owned by Messrs. Kent Bros., of Kingston, and Mr. J. M. Stoness,

is situated on the west shore of Bobs lake in Bedford township.

Since 1903 it has been a steadily increasing producer of high-grade amber mica,

but was worked for a short time only in 1914, owing to the decreased demand and

large stocks on hand at the beginning of the year.

All the product is shipped to Messrs. Kent Bros.' trimming plant at Kingston. A
small force has been kept at work during the summer, prospecting on the Stoness

property near the Taggart mine, under the direction of J. M. Stoness.

Scott Mine

This mine is situated on lot 7 in the ninth concession of Bedford township, on the

south shore of Devil lake.

During the year it was operated steadily, and a ready market found for the product.

Messrs. Stoness and Anglin purchased Mr. Geo. Gilbert's interest in the property, and

erected a trimming plant at Kingston, to which the mica is shipped in the rough and

finished for the market.

Trimming Works

The following firms are engaged in trimming and thin-splitting mica in Ottawa:

General Electric Company.

Daurentide Mica Company.

Eugene Munsell and Company.

Mr. S. O. Fillion.

Mr. R. Blackburn.

Wallingford Mica and Mining Company, and in Kingston Messrs. Kent Bros, and

Messrs. Stoness and Anglin.

Le>;ree ,Mol> hdenite Mine

In the township of Denbigh about 25 miles from the town of Renfrew a New York

company is working the above mine under option from Mr. J. Legree of Renfrew.

The molybdenite occurs in large flakes in the gangue, and about 1,200 pounds have

been hand-sorted and shipped. On account of the attractive price now being offered

for this material, operations on a larger scale will be carried on during the year.

Mr. George R. Grey is in charge of the work, employing 10 men.

Graphite

Black Donald

The Black Donald Graphite Company operated its mill continuously during the

year, and the mine from May 7th to October 14th. During this period sufficient ore

was mined to run the mill throughout the year.

The mine and mill are located on the shore of. Whitefish lake, about 14 miles from

Calabogie, and comprise lots 17 to 20 in concessions 1, 2 and 3, Brougham township.

During the year the old method of hoisting by bucket and skids was abandoned

and a skip track put in. The workings have now reached a depth of 130 feet, extend-

ing 90 feet under the lake. A vein of graphite 16 feet in width is being worked.

During the year about 2,600 tons of crude ore were mined, the milled product being

bagged and hauled by team to Calabogie.

The officers of the company remain same as last report. On the date of inspection

46 men were employed under superintendent Mr. J. Patno.
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I nnkin DuPonl

Tiie Tonkln-OuPont Graphite Company is successor to the Virginia Graphite

Company, having been organized in July. 1913, with a capitalization of $2,000,000. The
shares have a par vahn> of $100 each. All the assets of the Virginia companj were
taken over by the present concern, of which Mr. J. J. Tonkin is president and Mr. M.

DuPont, treasurer.

Several graphite prospects in Monmouth township, rlaliburton county, and in Cardiff

township, Hastings county, have been opened up and the ore treated in the compa
mill at Wilberforce. A high-grade Bake graphite for use in the manufacture of

crucibles is produced from this ore.

Mr. H. G. Tonkin. Wilberforce, is manager of the mine and mill.

Silver Refinery

Deloro Mining and Reduction C»>mpan>

Cobalt ores were smelted at this plant during l!M4, the capacity of the plant being

almost doubled during the year. At present fine silver, arsenic, cobalt oxide and nil

oxide are produced, and furnaces are being installed for the production of cobalt and

nickel in the metallic form. The aim of the company is to finish all products at the

Deloro plant, and ship only in the refined state.

The officers of the company are: M. J. O'Brien, president; Thos. Southworth, vice-

president; S. B. Wright, general manager.

Corundum

The Manufacturers Corundum Company continued to operate its property in

Carlow township, Hastings county. Including the mill at Burgess Mines, formerly owned

by the Ashland Emery and Corundum Company. All the corundum is mined by open-cut

methods on account of the limited depth to which it has been found to occur. This

necessitates frequent moving of plant, building new roads, magazines, etc.— a fad

which does not conduce to care in the handling of explosives.

The ore, after being crushed and pulvi rized, is run over Wilfley tables, then dried,

screened and sized for the three Hooper jigs. The jig product is graded for shipment

in 100-pound sacks.

Tim officers of the compan) an E. I!. Pike, president; a. w. Holmested, secretary;

D. A. Brebner, managing director. .

B. B. Clarke is superintt ndent, employing 60 men

Standard Blast Kurnace

The standard Iron Company, Limited, operated their blast furnace at Deseronto

from March 1st to August 22nd, 1914. The furnace and plant were practically renewed

In the fall Of 1913, and have now a capacity of 80 tons of charcoal pig iron per day.

The Parry Sound plant owned by 'his company was closed throughout the year.

companj are: r. ,i. Mercur, president; S. F. Belknap, managing

director.

R. H. Watson resigned as works manager In May, 1914, and was succeeded by

k. .1. Edwards.
when in operation about 50 men are employed.

Long Lake Zinc Mine

This property was formerly known as the Richardson or Olden sine mine, and has

been lying idle since 1!U2. In November. 1914, it was taken over by the Long Laki

Zinc Company, and from that time until the tim< of raiting (Marco l. 1916), develop-

ment work ha-, been carried on for the purpoc mining the character and • xtent
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of the ore body. If the results of the work prove satisfactory and a sufficient tonnage

of ore is developed, it is the intention of the company to instal complete mining and

concentrating equipment and to place the property on a producing basis.

The various shafts and open cuts have been unwatered, and a small amount of

drifting and cross-cutting has been done. The ground between these old workings is

to be proven by means of diamond-drilling, which is to begin about the first of March.

The ore body is a variety of contact metamorphic type and is located in a long,

narrow band of crystalline limestone. The ore is zincblende, with small amounts of

iron pyrites and galena.

C. R. Kuster is superintendent. During the winter about 20 men were employed.

Marble

Ontario Marble Qurrry

The Ontario Marble Quarries, Limited, operated its quarry near Bancroft, Hastings

county, at intervals during the year.

High-grade marble is produced, varying in colour from pure white to shades of

pink and green. Large blocks are cut by channelling machines, hoisted by derrick to

tram cars and run direct to the gang saws. Several large columns were shipped to

Vancouver for use in a large public building there.

Thomas Morrison is in charge of the quarry, employing 50 men.

Canada White Marble Company

In the township of Horton, near Haley station, Renfrew county, the Canada White

Marble Company has purchased the quarry and sawing plant formerly owned by the

Renfrew White Grai.ite Company. The company has at present eight acres of surface

rights, and this area appears to be nearly all white marble.

The plant includes: One stiff-leg derrick, one Sullivan channeller, one 12-h.p.

upright boiler, two 100-h.p. each horizontal tubular boilers, one Bury engine, seven

motor sets, three sets of gang saws, two diamond saws, one rubbing bed, one planer,

one polisher, one diamond band saw, one 600-foot compressor for automatic tools.

The marble is pure white in colour and differs from other Ontario deposits in that

it is easily cut to any design or pattern on account of its low degree of hardness.

Mr. Wm. Davey is manager of the company, employing 20 men.

Quarries

Britnell and Company

During the summer months this company operated their quarry at Burnt River in

Victoria county on lots A and B, in the sixth concession of the township of Somerville.

The crushing plant includes one No. 5 Gates crusher, one 35-h.p. locomotive boiler,

revolving screens and elevators. A siding from the Haliburton-Lindsay branch of the

Grand Trunk railway runs to the storage bins.

Superintendent Weaver was succeeded during the year by J. A. Lumby.
All sizes of crushed stone are produced, also rubble, dimension, and red and blue

limestone for building purposes.

Canada Cement Company

The Point Anne quarry and plant owned by the above company is situated about

six miles east of Belleville, in Hastings county. All rail shipments are made by Grand
Trunk and Canadian Northern railways, the main line of the latter running a short

distance north of tin' plant. On the Bay of Quinte the company has excellent docking
facilities, and owns a small fleet of canal-size boats, .vhich handle their western ship-

ments via Fort William.
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The company shared in the general trade depression of the year, and as a result

the quarry and plant were closed November 1st, remaining closed till present heavy

stocks are sold.

H. L. Shock is manager, employing 35 men in the quarry.

Point Anne

Point Anne Quarries, Limited, operated their quarry during the navigation season.

It is situated about one-half mile west of the Canada Cement Company plant, and also

has good docking facilities on the Bay of Quinte and connection with the Canadian

Northern railway for all-rail shipments.

The company ship crushed stone, rubble and crib filling.

The officers of the company are: M. J. Haney, president; J. H. M. Stewart, man-

ager: A. G. Bennett, superintendent.

Forty men are employed.

Ontario Rock Company

At Massassauga point, in Prince Edward county, directly across the Bay of Quinte

from Point Anne, the above company opened up a limestone quarry during the summer
of 1914. Here the Trenton limestone outcrops over a large area, and massive beds of

good quality stone are found.

The plant consists of two upright boilers, one stiff-leg derrick with 60-foot boom,

one double drum Marsh and Henthorn hoist, three Holman steam drills.

On the date of inspection the quarry had been opened only a short time, but good

progress was being made, and several thousand tons of rock had been shipped in scows

to Toronto for use by the Toronto Harbor Commission.
Alex. Longwell is president of the company, and George Rayner, general manager.

Fifty men were employed during navigation season.

Preneveau

The Ontario Rock Company operated its trap rock quarry at Preneveau, near

Havelock, in Belmont township, during 1914, but with decreased production, due to

slackness of demand. The plant was enlarged and greater crushing facilities provided.

George Rayner was in charge, employing 40 men.

Canada Lime Company

This company operated its quarry at Coboconk village in Haliburton county con-

tinuously throughout the year. A high-grade white lime is produced, for which a

ready market is secured. Three kilns, producing about 30 tons per day, are operated
when demand is good, and during slack periods one kiln, producing about two cars of

lime per week, is sufficient to supply the trade.

Wood, which is still plentiful in the vicinity of Coboconk, is used for fuel. In

the quarry are two upright boilers of 15-h.p. each, one stiff-leg derrick, one double-
drum Beatty hoist.

C. R. Christie is president of the company, and James Ballantyne superintendent,
employing 15 men.

Crushed Stone, Limited

This company was formed about ten years ago, and a lease obtained from the

Dominion Government on the rock dump along the banks of the Trent Valley canal.

The crushing plant is situated on lot 49, Eldon township, Victoria county, near the
village of Kirkfield. This lease will shortly expire, and it is the intention of the
company to open up a quarry on the above lot, and continue in business. The plant
includes one No. 7y2 McCully crusher, one No. 4 Gates crusher, two 100-h.p. Goldie-
McCullough boilers, two revolving screens 40 feet by 12 feet.
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Crushed stone in sizes from % inch to 4 inches is shipped, also dried fines for use

in manufacture of asphalt.

W. H. Essery is president of the company, and A. E. Oliphant superintendent, em-

ploying 30 men.

Toronto Brick Compan>

This company, with head office at 64 Wellington street, Toronto, operates a lime-

stone quarry at Coboconk, in Victoria county, for manufacturing lime. The stone is

burned in three kilns having a capacity of 50 tons of lime each per week.

The plant in the quarry consists of one 20-h.p. upright Beatty boiler and hoist, two

stiff-leg derricks with 60-foot booms, one Belleville steam drill.

Charles Callan is superintendent, employing 15 men.

Kirkfield Portland Cement Company

The plant of this company is located near the village of Victoria Road on lots 2

and 3 in the second and third concessions of Bexley township. Marl is dredged from

Raven lake near the plant, loaded in four-yard steel dump cars, and hauled to the

plant by an 18-ton locomotive. Clay is brought from Somerville township, near Fells

station, via Grand Trunk railway.

At the time of inspection it was the intention of the company to open up a lime-

stone quarry near the works, and discontinue the use of marl as a raw material.

The officers of the company are: Dr. Jamieson, president: R. G. O. Thomson, sec-

retary; S. R. Frost, superintendent.

Crookston

On lot 10, in the ninth concession of Huntingdon township, near Crookston station.

on the Belleville-Madoc branch of the Grand Trunk railway, Messrs. Quinlan and

Robertson operated their crushing plant throughout the year. This is one of the oldest

limestone quarries in the Province, and years of operation for dimension stone left on

the ground large quantities of waste material, unsuitable for building stone. This has

been used up during the year, and it is the intention to resume quarrying and continue

in the crushed stone business.

The plant consists of one No. 5 McCully crusher and one No. 4 Gates.

W. E. Tummon is in charge of the work, employing 15 men.

Kingston Ouarr.\

The Montreal Streel quarry, owned by the city of Kingston, was operated during

the Bummer months by Mr. Henry MacRow. The crushed stone was supplied to the cits

for street purposes.

At Portsmouth the penitentiary officials operate a small quarry, producing building

stone for use in the repairing and erection of buildings and walls about the prison.

Delta Lime Company

This company is one of the oldest producers of lime in eastern Ontario. The
quarry Is situated on lot 27 in the eighth concession of Bastard township, and the

product, a high-grade crystalline limestone, is hauled to Delta village. One kiln with
a capacity of 150 bushels of lime per day is operated during the summer months.

Omar Brown is manager of the company.

Street ami O'Brien

On lot 7. in second concession of Leeds township in the county ol Leeds, the above
firm was engaged during the year in quarrying grey granite for the manufacture of
paving setts.

The quarry is located near C.ananoque station on the main line of the Grand Trunk
railway. Fifteen men were employed on the date of inspection, all work being done



1915 Mines of Ontario 169

by contract, the men receiving on the average about $28 per thousand setts. The

material is of the highest grade, and as the granite lies in massive beds for several

miles east and west of Gananoque, it is highly probable that this will become an

important industry, when business conditions return to their normal level.

David Gordon and Sons

About 12 miles east of Gananoque, near the village of Escott in the county of Leeds,

the above old-established firm operated a granite quarry for making paving setts

The granite is similar in colour and quality to that found in Messrs. Street and

O'Brien's quarry, and work is carried on in the same manner. All the workmen are

experienced stonecutters, and work at a price per thousand setts. This quarry closed

down on October 1st.

Renfrew Quarry

The crystalline limestones in the vicinity of Renfrew have been worked for many
years as the chief source of stone supply for the manufacture of lime in eastern Ontario.

The Jamieson Lime Company operate three quarries, one inside the town limits of

Renfrew, and two in the second concession of the township of Horton, about two miles

south of the town. When the demand is normal the company keeps three kilns burning,

with a capacity of 10 tons each per day. On the date of inspection one quarry in

Horton township was working. The plant consisted of one portable locomotive 15-h.p.

boiler, two Ingersoll-Rand 3Vi drills and two plugger drills. The material was hauled

in wagons to the kilns in Pembroke.

J. A. Jamieson is general manager of the company.

Markus Quarry

In the township of Pembroke, about two miles east of the town of Pembroke.
William Markus. Limited, operates a limestone quarry. Rubble stone for pier filling.

and crushed and building stone for the local trade, are shipped. Most of the stone

can be quarried from the bank with bars, but where necessary in the bottom bed, two-

foot holes are drilled by hand and blasted with black powder.

In the quarry the plant consists of a portable 10-h.p. boiler and Climax road-

crushing machine.

William Markus is president and general manager.

Kehoc Brothers

Adjoining the Markus quarry on the north, Messrs. Kehoe Bros., of Pembroke, have
red a tract of land, and have done consideraole stripping during the summer of 1914.

Tii'- limestone is of the same finality as in the .Markus quarry, and during the coming
year it is probable that a plant will be installed and work begun in the quarry. The
stone in this locality is of excellent quality for building purposes. One public building
in the '.own of Pembroke built of limestone taken from what is now known as the
Markus quarry, and erected over sixty years ago, shows no sign of deterioration.

Rideau Canal Suppl\ Compaiix

Iii the township of Nepean, just outside the city limits of Ottawa, tin' above com-
pany operates one of the largest limestone quarries in the Ottawa district. The working
face has an average depth of 26 feet. The business of the company is chiefly in crushed

• Of all Bizes, hut a lar^e amount of building stone is sup plied to the local trade.
The plan! consists of one Marathon jaw crusher, capacity 400 tons per day,

revolving screens, elevator and large storaL;. bins.

The crushed material is graded to five sizes, large stocks of each being kept on
hand tot rush deliverv.
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Drilling is done with thres Ingersoll-Rand drills, steam driven, supplied by 2 up-

right boilers, 15-h.p. each.

The crushing plant is run by a 75-h.p. motor, using city power.

R. Foster is manager of the company, and Charles Henry superintendent, employ-

ing 35 men in the quarry proper and 40 teamsters.

Ejranville Quarry

On lot 19, in the twentieth concession of the township of Grattan. about one mile

east of the village of Eganville, the Standard Chemical, Iron and Lumber Company
operated its limestone quarry for eight months during the year 1914. White lime

only is shipped, and due to slack trade the plant was closed from June till November.

Since last report a double drum Beatty hoist with 35-h.p boiler and a No. 11 West-

inghouse air compressor have been added to the plant.

A. B. Arveson is manager, and on the date of last inspection, in December, was
working with a reduced force of 10 men.

Robillard's Quarry

On lots 22 and 23, in the first concession of the township of Gloucester, H. Robilliard

and Son operated their limestone quarry continuously throughout the year. White
lime is burned in two kilns having a combined capacity of 700 bushels per day. The
chief business in 1914 was in dimension and dressed stone for the Ottawa trade.

The plant consists of one 15-h.p. upright boiler, 2 steam drills and 4 stiff-leg

derricks. The quarry has an average working face of 20 feet, and a large acreage has

been worked out. This quarry is one of the oldest in Ontario, and has the distinction

of having been in active operation for sixty years without a single fatal accident.

R. E. Robillard is general manager of the company, employing on the date of

inspection 10 men.

Qosselin Quarry

A short distance east of Robillard's quarry, on lot 22 in the township of Gloucester,

Mr. Charles Gosselin continued to operate his limestone quarry with a reduced force

of 13 men.

The plant consists of one upright 12-h.p. boiler, one Climax jaw crusher, one Case
steam thresher engine 25-h.p., one stiff-leg derrick.

Rubble, crushed, dressed and dimension stone are supplied to the trade in Ottawa.

A short distance west of Robillard's quarry, on the Montreal road, in Gloucester
'nwnship, the following operators are engaged in quarrying limestone on properties
held under lease from the owners. Work is carried on in a small way, no plant being
required:

—

Messrs. Larocque and Jamieson employ 8 men.
Mr. Fred. Holliday employs two men.
Mr. James Fox employs two men.
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THE BEATTY=MUNRO GOLD AREA
By 1*. E. Hopkins

Introduction

The Beatty-Munro gold area is situated in the Larder Lake Mining division.

District of Timiskaming, Ontario, at about latitude 48° 30' north and longitude 80° 15'

west. The Timiskaming and Northern Ontario railway shown on the southwestern

portion of the map passes through Matheson, a thriving town in the centre of a farming

community. Good wagon roads run nine miles northeastward to the mining locations

around Painkiller lake, and eastward to Munro township.

I .

Looking north across Painkiller Lake from Cartwright property

Claims were staked for gold in Beatty and Munro townships in 1908 shortly after

the gold rushes into Larder lake, Lake Abitibi and Night-hawk lake. The finding of

large gold deposits in the Porcupine area, 45 miles to the west, in 1909 and 1910,

revived the interest in this area. Considerable prospecting and development work
have been done. Some gold bullion has been shipped from two or three properties.

During August, 1911, Mr. A. G. Burrows and party examined and mapped Munro
and a portion of Guibord townships.' During June, 1914, the writer, assisted by Mr.

( . W. Greenland, continued the geological mapping westward into Beatty and north-

ward Into parts of Warden and Coulson townships. The two maps, embracing about

150 square miles, have been incorporated and published as a coloured geological map1

on a scale of one mile to the inch to accompany this report.

The rocks are all pre-Cambrian in age, and no younger rocks are known to occur
within 75 miles. They consist of Keewatin greenstones, Timiskaming sediments
and later diabase and porphyry intrusions.

'Man No. 21c, out. Bureau of Mines.
*Map No. 24a. Ont. Bureau of Mines.
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The gold veins are small and belong to the pyritic-gold-quartz type, with transitions

to the arsenical type. The study of the veins in the vicinity of Painkiller lake. Beatty

township, shows the presence of considerable tellurides associated with the gold. These

veins resemble the small gold telluride veins of Kirkland lake.

Topography

The area is from 850 to 1,400 feet above sea level. The station at Matheson has

an elevation of 873 feet. The southwestern portion of the area around Matheson is

undulating land of a good quality of grey stratified clay and clay loam, which has

been taken up as farming lands. The larger northeastern portion shown on the map

is very rocky, and contains many rounded hills 300 to 350 feet above the surrounding

valleys. Between the hills are swamps or rolling sand and boulder plains and ridges.

From the top of the high hill in lot 12, Con. VI, Munro, the basin of Lake Abitibi can

be seen to the northeast. More than one-half of the rocky portion is staked as mining

claims.

Nearly all the forest area has been burned and re-burned in recent years until

little valuable timber remains. However, in places there are good spruce, poplar,

balsam and white birch, some of the trees being as much as 30 inches in diameter.

The country is drained by the Black river and its tributaries, which flow north-

ward, finally emptying into James bay.

Since the building of the dam at Iroquois Falls the Black river has been raised

until the McDougall chutes at Matheson have disappeared. There now remain no water-

powers of any consequence in the area embraced by the map.

Moose, deer, bear, rabbits, grouse and fish are plentiful, and constitute the prin-

cipal game. Brook trout are numerous in many of the creeks.

The magnetic declination is fairly constant, the average being 10° west.

Geology of the Area

The rocks of the area may be classified as follows:—

Pleistocene

Glacial and recent Stratified clay and sand, boulder clay and gravel,

etc.

PRE-CAMBRIAN
Post-TimiskaminK Intrusives Feldspar porphyry dikes.

{Intrusive contact I

Diabase dikes and boss-like masses.

{Intrusive contact i

Timiskaminir scric-. Slate, greywacke, quartzite, conglomerate and

schistose derivatives.

lirneous Feldspar porphyry. (Intrudes the Keewatin but

relationship to the Timiskaming series is not

known.)
( Intrusive i ontact i

Keewatin Ain\ gdaloidal and ellipsoidal basalt, diabase, ser

pentine, iron formation and breccia with meta-

morphosed and schistose derivatives.

The Keewatin

The rocks of the Keewatin system are the predominant ones in the area, and
important since they contain gold-bearing veins. They are usually massive, with
some schist areas, but on the whole they are much less schistose and less altered thau
the somewhat similar rocks of the Porcupine area.
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Basalts.—The greater part of the Keewatin rocks are basic volcanics of the

basalt type. They consist largely of coarse, white-weathering amygdaloidal and dark

fine-grained ellipsoidal basalts, often occurring in alternating bands 100 or more

feet in thickness with sharp vertical contacts. The silicious and rounded amygdules,

as large as one inch in diameter, are packed close together, at times presenting a

conglomerate appearance. The amygdules consist of quartz, " carbonate,'"' sericite

and sometimes pyrite and feldspar. Quartz and chalcedony are frequent constituents

of the amygdules. The small amount of ground mass often consists of chlorite and

kaolin, with some " carbonate," magnetite and pyrrhotite. However, occasionally the

ground mass is much fresher and consists of altered basic feldspar laths in hornblende,

chlorite and epidote. A beautiful lava from lot 1, con. VI, Beatty township, consists

of 75 per cent, of fresh labradorite laths, showing albite-lamellation, with a few

isolated rounded and hexagonal grains of cordierite in a ground mass of chlorite,

" carbonate," epidote, magnetite, pyrite and iron oxide.

^- ^

Vertical fac. of pillow lava, north part of lot 11, concession VI., township of Beatt}

The following analyses were made by Mr. \V. K. McNeill:—
(1) (2)

Per cent. Per cent.

Silica 56.40

Alumina 22.98

Ferrous oxide 6.45

Ferric oxide trace

Lime 7.16

Magnesia trace

Soda 1.59

Potash 0.46

Carbon dioxide 1.29

Water 3.53

99.86

51.80

17.25

9.66

3.11

4.01

2.68

3.88

0.58

3.08

4.16

10(1.21

3The carbonate referred to throughout the report is calcite or flolomite.
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No. 1, Ellipsoidal basalt from lot 1, concession VI, Beatty township. The high per-

centage of silica is due to the cordierite.

No. 2, Ellipsoidal basalt from the north half of lot 2, concession II, Beatty township.
A thin section of an ellipsoidal basalt from the north half of lot 2, concession II,

Beatty township, the analysis of which has been given, shows numerous small rods

Photomicrograph of ellipsoidal basalt, from lot I,

con. VI.. 15eatt\ township. X 20 diameters

Photomicrograph of andalusite schist, showing
crystals of chrastOlite set in a KToundmass

of radiating sillimanite, from lot 5,
concession V., Beutt) township.

X -40 diameters

of anorthite partly replaced b> Bericite, and a few very small grains of quartz in a ground
mass of hornblende, largely gone to chlorite, with some "carbonate," sericite, kaolin,
epidote, pyrite and magnetite. Some of the feldspar may be recrvstallized

Diabasr and other Altered L'nrk.s.-0]d diabase, which occurs in small' volume in
trudes the ellipsoidal and amygdaloidal basalts. The rock is old in appearance and
greatly altered, and probably belongs to the Keewatin complex. Some diabase can oe
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seen in nearly any of the large Keewatin exposures. In lot 8, concession 1, Coulson

township, a fresh diabase dike intrudes this old diabase. A thin section of the later

rock shows basic feldspar laths, largely gone to saussurite, together with augite and

hornblende, much chlorite and magnetite and a litthe epidote and pyrite.

Some dark green, medium-grained rocks are so altered that there is no clue what-

ever as to their original nature. A thin section of such a rock from the northwest

corner of lot 5, concession VI, Beatty township, consists of more than one-half horn-

blende, with a little augite, feldspar laths altered to sericite, chlorite and much
"carbonate" and kaolin. A little pyrrhotite. magnetite and iron oxide are present.

The rock may be an altered diabase.

Serpentine, containing veinlets <>f magnetite, lot 10, concession
township of Warden

In the vicinity of lot 12, concessions I and II, Coulson township, augite pheno-

crysts are prominent in the greenstone.

A green metamorphosed rock, rich in aiulalusite, occurs in contact with quartz

diabase about the centre of lot 5, concession V, Beatty township. A thin section shows
numerous large prisms and almost square crystals of chiastolite with "carbonate"
and chlorite inclusions embedded in a radiating sillimanite aggregate with cross frac-

tures through which are small amounts of " carbonate," chlorite, epidote, pyrite and
magnetite.

l iglomerate and Breccia.—Circular areas of agglomerate 50 feet or more in

•Hameter, occur throughout the Keewatin areas. These may be old volcanic necks.
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The Keewatin rocks also are brecciated in places. In the vicinity of lot 9, concession

VI, Beatty township, the pillow lavas have picked up dark, silicious, angular, igneous

fragments which are 4 or 5 inches across.

8t rpentine.—In many places the greenstones are much altered to serpentine. They

are found in many parts of Munro township and in northeast Beatty, most of the out-

crops being marked on the map. In lot 10, concession II, Munro, the serpentine con-

tains numerous veinlets of fibrous asbestos and a little magnetite, some of the veinlets

being over one-half an inch in width. This area might be worthy of investigating as

a source of asbestos. In lot 10, concession I, Warden township, the white-weathering

serpentine contains a network of numerous veinlets of magnetite which withstand the

weathering and project above the serpentine. Specimens from this locality were

analyzed and found to contain no platinum or chromium.

Iron Formation.—Iron formation, consisting of narrow, alternating bands of

sugary quartz and magnetite and dipping vertically, is enfolded in the greenstones.

Exposures can be seen in lot 10, concession II. and other parts of Munro township.

Lamprophyre is rare in this area. A mica lamprophyre dike was seen in lot 2,

concession II, Beatty township. It is similar to the lamprophyre which occurs in great

volume cutting the sediments of the Timiskaming series at Kirkland lake.

Feldspar Porphv ry

On the map will be seen a large porphyritic granite or rhyolite exposure, one-quarter

of a mile or more in width and extending for three miles across concession 111 of

Beatty township. The same rock extends eastward into the centre of Munro township,

where it has not been separated from the Keewatin complex. It clearly intrudes the Kee-

watin basalts, and is cut by a diabase dike on lot 6, concession III. Beatty, but its

relationship to the Timiskaming series is not known. The rock has prominent quartz

and feldspar phenocrysts, is light grey in colour, and weathers white. Traversing it

in places are numerous quartz stringers carrying pyrite. The dike was reported to carry

low values in gold where it crosses the boundary line between Munro and Beatty town-

ships. In lot 6, concession III, Beatty, the rock takes on a beautiful flow structure.

Under the microscope the spherulitic structure is commonly seen.

The phenocrysts consist of numerous radiating feldspar structures, known as

spherulites, one-eighth of an inch across, and albite, partly altered to sericitf, with con-

siderable irregular coarse quartz grains in a ground mass of quartz, sericite, " carbonate,"
chlorite and epidote.

A sample from lot 10, concession II. Munro, gave on analysis the following:—

Per cent.

Silica 78.70

Alumina 6.56

FVrrous oxide 0.90

Ferric oxide 2.&1

Lime 2.11

Magnesia 0.28

Soda 1.58

Potash 6 42

Carbon dioxide 0.42

Water 0.65

100.13

The Timiskaminir Series

A band of rocks of the Timiskaniiiii: series runs northwestward for nine miles *
from northwest Guibord to lot 13, concession IV, Beatty. The rocks are similar to

those at Porcupine and Kirkland lake, and also contain gold-bearing veins. In fact
this band may be continuous with the Timiskaming series of Porcupine. The rocks
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weather easily, and therefore have low exposures. A good contact was not seen

between the Timiskaming and the Keewatin, but the former appears to be enfolded

and to lie unconformably on the Keewatin. The Timiskaming rocks consist of grey-

wacke, slate, quartzite and a little conglomerate, all of which have been altered to

schists. They strike nearly east and west and dip at high angles, many strikes and

dips being shown on the map. The only two conglomerate bands seen were on the

Detroit New Ontario property and on lot 1. concession II, Beatty township, near the

base of the series in both cases. The pebbles consist of quartz porphyry and green-

stones, somewhat drawn out. Mr. Burrows mentions a porphyry dike three feet wide

that cuts across the greywacke schist on the Detroit New Ontario property. Many
diabase dikes intrude the Timiskaming series in various localities.

Feldspar porphyry, showing feldspar phenocrysts and flow structure,
lot 5, concession III., township of Beatty

The Post-1 imiskaming Intrusives

Quartz Diabase.—The quartz diabase which intrudes the rocks of the Timiskaming
series in many places occurs as dikes and boss-like masses. The dikes, which appear to be

more silicious than the broader boss-like masses, may have been the feeders to these

larger diabase bodies, some of which are partly eroded away. Throughout these large

diabase areas in north Munro are roof" pendants or erosion remnants of iron forma-

tion, serpentine and other Keewatin rocks. The large outcrops often become as coarse

as gabbro, but they still retain their ophitic texture. In parts of Beatty township the

diabase contains much magnetite whic^ iften on weathered surfaces occurs in dendritic

forms.

12 B.M.
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These rocks are probably of the same age as the large masses of diabase around

Abitibi lake, which Mr. M. B. Baker says are in every way like those of the Cobalt

area.4 In the field the diabace in parts of Munro township has a slightly older look

than the Nipissing diaba:e from the sill at Cobalt. However, under the microscope the

two rocks are identical. A thin section of a quartz diabase from lot 6, concession 1,

Beatty, which is typical of most sections examined, consists of labradorite laths showing

albite twinning lamellae partly altered to saussurite and sericite, augite partly gone

to hornblende, and chlorite with a little quartz, biotite, apatite and magnetite. Most

thin sections, especially those from the dike rocks, show beautiful intergrowths of

Diabase, lot 9, concession I., township of Munro

quartz and feldspar. Others show leucoxene, epidote and other secondary minerals.

Samples of diabase from lot 4, concession VI, and lot 9, concession I, Beatty, gave on

analysis 52.7 and 50.7 p< r cent, of silica respectively. It appears that this diabase, which

is similar to the diabase at Kamiskotia lake, Robb township, is older than the Nipissing

diabase. No silver appears to have accompanied the intrusion. The metal was found

to be absent in a sample of calcite and quartz from a large lense on lot 8, concession VI,

Munro.

Feldspar porphyry.—The feldspar porphyry, which is grey and reddish in colour,

occurs as dikes from a few feel up to 50 feet or more in width. These dikes generally

occur in the dlaba e or near diabase outcrops. Many of them are too small to map.

*Ont. Bureau of Mines. Vol, XVIII, p. 280, and accompanying map.
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The small, grey feldspar porphyry dike cutting the greywacke schist of the Timiskaming

series on the Detroit New Ontario property was examined under the microscope. It

consists of numerous phenocrysts of albite partly altered to sericite, and some smaller

grains of quartz in a ground mass of quartz, feldspar, sericite, carbonate, leucoxene,

magnetite and pyrite.

In lot 9, concession V, Beatty, is a reddish feldspar porphyry dike which resembles

the feldspar porphyry dikes of Kirkland lake megascopically, microscopically and

chemically.5 A thin section shows 75 per cent, of feldspar, the phenocrysts being

largely albite, some microcline and a little orthoclase partly gone to sericite, a few

quartz grains, some biotite partly altered to chlorite. The ground mass is micro-

crystalline in texture, and consists of feldspar, quartz, chlorite, " carbonate " and seri-

cite. Some magnetite or ilmenite is present, and the feldspars occasionally have a

zonal structure.

A SDecimen of the porphyry was found, on analysis, to have the following com-

position:

—

Photomicrograph of feldspar porphyry, from lot 9,

concession VI, Beatty township. X 20 diameters
Per cent.

Silica 65.46

Alumina 16.88

Ferrous oxide 1.92

Ferric oxide 2.04

Lime 2.06

Magnesia 0.93

Soda 4.42

Potash 4.35

Sulphur ....

Carbon dioxide 0.98

Water 1.09

100.13

A thin section of a porphyry dike cutting the diabase on lot 7, concession VI,

Beatty township, was examined. Over one-half the section consists of phenocrysts of

albite, and there is a little microcline and some orthoclase largely altered to sericite,

much biotite partly altered to chlorite and a little quartz in a microcrystalline ground
mass of feldspar, quartz, " carbonate," apatite and pyrite. This later porphyry is

regarded as an acid phase of the diabase.

nOnt. Bureau of Mines, Vol. XXIII, pp. 11, 15.
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Economic Geology

Character of Gold Veins

The gold-bearing quartz veins occur in rocks of Keewatin and Timiskaming age.

The veins to which attention has chiefly been directed lie in the southwest part of

Munro township and adjacent area, and in the vicinity of Painkiller lake. The veins

are often quite regular and traceable over several hundred feet. In Munro they gen-

erally strike nearly east and west and dip at high angles to the south, while at Pain-

killer lake some strike northeastward. In general the veins are of small size, rarely

more than a foot in width. In places, however, there is an aggregate of tiny stringers

through which gold-bearing solutions have passed. Occasionally a vein may be several

feet in width.

The quartz is very much fractured, and consists of several generations. Visible

gold occurs in the fractures in a number of veins. A spectacular discovery was recently

made on the Dobie-rLeyson claim, lot 10, concession 1, Munro township, where one

specimen of gold was the size of a hen's egg. Tellurides in a state of fine division were

detected in the gold-bearing veins near Painkiller lake. No tellurides, however, were

found in the vicinity of southwest Munro. Associated with the gold minerals are

varying quantities of iron pyrites, chalcopyrite, pyrrhotite, galena and mispickel. The

gangue is largely quartz, fractured and refractured, with some " carbonate," sericite

and chlorite. Tourmaline was noticed in one vein. Arsenical pyrites occurs in quantity

in veins on the Treadwell property, lot 9, concession VI, Beatty, and on the Dunlap,

lot 8, concession V, Beatty. The Dobie-Leyson vein, lot 10, concession I, Munro. also

contains fine crystals of mispickel. Molybdenite was noticed on the Abate claim, lot

1, concession !, Beatty. Fluorite, which is the chief gangue mineral at Cripple Creek,

Col., was not noticed in the veins of the area. However, in August, 1914, the writer

noticed several fluorite and barite veins in Cairo township, about 25 miles southwest of

Kirkland lake.

Tellurides at Painkiller Lake

Tellurides were recognized in several small gold-bearing quartz veins in the vicinity

of Painkiller lake, on lots 8 and 9, concession V, Beatty township, and on lots 6, 7 and

9, concession VI, of the same township. No doubt they occur and will be found else-

where in the vicinity. The best telluride specimens were obtained from No. 2 vein on

the Treadwell property, lot 9, concession VI, Beatty township.

Owing to the tellurides being in very fine grains and in close association with the

gold, it is difficult to identify them. These minerals occur in fractures in the quartz

with grains and seams of gold through them. Certain polished surfaces of the tellu-

rides were examined under a microscope with reflected light, special attention being

paid to the slight variation in colour and the effect after adding a drop of nitric acid.

Most of the tdlurides have a creamy-white colour and after the addition of a drop of

HNO.„ turn brown and effervesce strongly, leaving a characteristic etching resembling

that of calaverite. There are small amounts of another telluride, light grey in colour,

which were found to contain bismuth.

QeneeJs "t the Mineral Deposits

The gold quartz veins of Beatty and Munro townships occur chiefly in narrow

fissures which have been enlarged by replacement of the country rock. Pyrrhotite,

tourmaline and other minerals suggest that the veins were formed at a high tempera-

ture and pressure and at a great depth. Magmatic waters connected with the grey

and red feldspar porphyrj dikes, the latest intrusions in the area, and probably acid

phases of the diabase magma may have had a good deal to do with the ore formation.
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other Minerals

Nickel occurs in a 5-foot pyrrhotite vein on the boundary line between Beatty and

Munro townships in concession III. The pyrrhotite sample gave nickel 1 per cent.,

gold none, platinum none.

In lot 5, concession VI, Beatty, is a rusty band 3 feet wide, rich in pyrrhotite,

running northwest and southwest. A grab sample gave 40 cents in gold and a trace

of nickel.

Numerous veinlets of fibrous asbestos up to one-half an inch in width occur in the

serpentine on lot 10, concession II. Munro township. This area might be worthy of

investigating as a source of asbestos.

Mining Locations

The important mining locations are situated in or near the southwest corner of

Munro township and in the vicinity of Painkiller lake. The properties in Munro are

in much the same condition as they were in August, 1911, when Mr. A. G. Bui rows

visited the area. The descriptions of the following three properties are from Mr.

Burrows' notes:

Munro Mines

The Munro mines, locally known as the Guelph, in the southeast corner of lot 11,

concession I. Munro township, are entirely in the slates of the Timiskaming series. The
first operations in the area were at this property, where a shaft was sunk 92 feet on

an east and west quartz vein carrying pyrite, and some drifting done on the 60-foot

level. Xo work has been done since 1910.

Detroit .New Ontario

The greatest development has taken place at the Detroit New Ontario property,

where a 9 by 7 shaft has been sunk 100 feet, and 200 feet of drifting and cross-cutting

on three narrow quartz veins accomplished. The main vein strikes east and west and

dips 80° to the south, and can be traced westerly intermittently 1,300 feet to the Guelph

shaft. The vein is regular in width, and contains pyrite and visible gold in places. A
small prospecting stamp mill was in operation in August, 1911, and some bullion has

been produced. The property has been closed since the end of 1911. A 250-h.p. boiler

and a six-drill compressor are on the property.

(iold Pyramid

At the Gold Pyramid mine, in Guibord township, there are two prominent quartz

veins. On the southern of these the development work consisted of a shallow shaft

and open cut, with some trenching in deep soil to the south. The vein, which dips to

the south, has been exposed for about 250 feet. The northern vein has been traced

for 400 feet, and a shaft was being sunk on it (August, 1911). Pyrite and fine galena

are plentiful, with visible gold in places. A 5-stamp mill erected in 1911 has treated

considerable ore. Some bullion has been shipped.

American Latfle

On the American Eagle a shaft has been sunk about 75 feet and some drifting and

cross-cutting done. The plant consists of two 50-h.p. boilers, a 6-drill compressor, a

hoist and a Tremaine stamp. The property has been closed since about 1912.

Dobie l.e.\ son

In the spring of 1914 a very interesting gold find was made by Mr. Welsh on the

north of lot 10, concession I. Munro township. However, when Messrs. Dobie and
Leyson had their claim, N.E. corner, N. >/2 lot 10, concession 1, Beatty, surveyed, the

rich vein was found to be on the latter claim, 15 feet from the Welsh line. The quartz
lode is lenticular, runs north and south and dips from nearly horizontal to 45° to the
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east. It occurs in amygdaloidal basalt and altered diabase of the Keewatin system.

The quartz is greyish in colour and contains much pyrite, some mispickel needles and

very coarse dark yellow gold. One gold nugget was egg-shape, being 2 inches long

and 1% inches across. The vein is cut off to the south by an east-west fault, the south

portion of the vein probably being the Welsh vein, which is 200 feet west. Some drag

vein matter, rich in gold, occurs in the fault zone about 40 feet west of the Dobie-

Leyson vein. No work other than some stripping and the sinking of a shallow test pit

had been done up to June, 1914. The property is now under option by the Dominion

Reduction Co., Ltd., of Cobalt. This company commenced mining operations in July,

1915.

Abate

Gold was found on lot 4, concession 1, Beatty, on Abate's claim. The quartz vein

and greywacke schist both strike 5° north of east and dip 80° to the north. Some

quartz stringers cut across the schist. Much pyrite and considerable molybdenite and

some fine visible gold were seen in the rusty quartz vein. Some test pits were sunk

and trenching done by the Hudson Bay Mining Company, who had the property under

option.

Treadwell

The claim known as the Treadwell or Mayot is situated in the southeast corner of

lot 9, concession VI, Beatty township. The veins occur in amygdaloidal and ellipsoidal

basalt and diabase of the Keewatin system. The southern or No. 1 vein, which is

about 4 feet wide at the shaft, runs east and west magnetic. It is very rusty and

contains considerable pyrite and mispickel. One piece containing much mispickel gave

$3.60 in gold. A shaft has been sunk 32 feet on this vein. No. 2 vein commences about

100 feet north of the 32-foot shaft and runs northeast for 350 feet, and has a 20-foot pit

on the northeast end of it. The quartz vein is from 3 inches to one-half an inch in

width with an occasional branching stringer. The vein contains much visible gold,

tellurides, pyrite and pyrrhotite, and resembles the No. 2 vein of the Tough-Oakes mine,

Kirkland lake. The best telluride samples were obtained from this vein. One hundred

feet south is a parallel vein from 3 to 12 inches wide. A channeled sample across 11

inches on this vein gave $2.80 in gold.

Cartwright

The Cartwright Gold Fields, Limited, have their main workings on the south shore

of Painkiller lake on lot 8, concession V, Beatty. The small quartz vein carrying visible

gold, telluride and pyrite runs northward into the lake. A shaft is down 100 feet and

work is being carried on at the present time (May, 1915).

The old plant and buildings were burned in 1913.

The new plant consists of a "-drill compressor, hoist, and two 60-h.p. boilers. All

the machinery in connection with a 10-stamp mill is on the ground and being erected.

Painkiller

The Painkiller property is the northwest claim in lot 7, concession VI, Beatty town-

ship. A shaft has been sunk 94 feet on a quartz stringer carrying gold which was

reported to have disappeared at about 35 feet. No work has been done for a number of

years.

Mayot

On the claim immediately east of the Painkiller, tellurides were noticed in an

aggregate of parallel quartz stringers.

Dunlap

On the Dunlap claim, lot 8, concession V, Beatty, is a 7-foot quartz mispickel vein,

running east and west, upon which a 20-foot pit has been sunk. Samples taken gave low

gold values.
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Tellurides in Other Parts of Ontario

Knowledge of the occurrence of different tellurides in gold-bearing veins in Northern

Ontario is gradually being extended. On account of the number of discoveries in the

last few years and the fact that, heretofore, the known occurrences of tellurides have

been few in number, a list of these is here given. The list adds considerably to that

compiled by D. D. Cairnes in 1911."

As far back as about 1880 a telluride sylvanite was recognized at the Huronian

mine, Moss township, in association with argentite, galena, iron pyrites, chalcopyrite,

zinc blende, fine gold and quartz.' In 1895 Dr. A. P. Coleman8 reported nagyagite, tellu-

ride of lead, from the same property. He also reported hessite, telluride of silver, from

Gold creek, Pine Portage bay, Lake of the Woods.

Robt. Harvie reported the telluride, petzite, in association with pyrite, chalcopyrite

and visible gold in quartz-ar.kerite dei-csits at Opasatika, 40 miles easterly from Kirkland

lake, in the Province of Quebec.''

In Porcupine only one telluride, hessite, has been recognized occurring in small

amounts in the quartz carbonate deposit at the Powell claim, ME 20, in Deloro town-

Polished altaite, from Tough=Oakes mine,
showing characteristic etching

by a drop of nitric acid,
magnification 70

ship. A. G. Burrows 10 also mentions that the presence of telluride in a quartz ore contain-

ing considerable pyrite from the Mikado mine, Lake of the Woods, has lately been recog-

nized in the laboratory of the Provincial Assay Office. Knowing this, the writer made

a further test on a Mikado telluride sample found in the Bureau of Mines' collection.

The coarse telluride was polished and found to be uniform. It has a creamy colour com-

pared with altaite, and is slightly whiter in colour than calaverite. The mineral effer-

vesces strpngly with UNO.,, and turns black. While silver was found to be absent,

the mineral gave strong reactions for bismuth. It is therefore a bismuth telluride

—

probably tetradymite.

In the soring of 1912 tellurides were found on the Tough-Oakes gold claims at

Kirkland lake. Analysis of these showed abundant altaite, telluride of lead, and some

calaverite. Messrs. Campbell and Deyell, of Cobalt, report the presence of tetradymite,

telluride of bismuth, and hessite, telluride of silver, in ore from No. 2 vein of the

8" Canadian Tellurium-containing Ores," in Jour, of Oan. Min. Inst., Vol. XIV. 1011, p. 185.

M i rai Resources of Ontario, 1800, p. 25 : Geological Survey of Canada, new series, Vol. Ill,

p. 13 H; Vol. IV, p. 61 T; Vol. X. p. 59 H.
"Ont. Bureau of Mines. Vol. V. pp. 105-6.
"Notes on a Discovery of a Telluride Gold Ore it Opasatloa. Journal of the Can. Mln. Inst,

Vol. XIV, p. 164.
lnOnt. Bureau of Mines, Vol. XXI, Ft. I, pp. 229-231.
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Tough-Oakes gold mine. 11 The study of polished surfaces of the tellurides of the Tough-

Oakes ore confirmed the presence of altaite and calaverite, and in addition a mineral

was noticed which has a bluish white colour—probably native tellurium.

In the summer of 1914 tellurides and gold were found in narrow quartz veins on

the Malouf, Smith-Labine and other claims on lots 9 and 10, concession II, Maisonville

township, and lot 10, concession II of the same township. 12 A sample from the Smith-

Labine claim contains two tellurides which have not yet been identified. Tellurides

were also reported on the Stitt claim in central Grenfell township.

Conclusion and Acknowledgments

The Beatty-Munro gold area is one worthy of more systematic prospecting. The

veins so far found are mostly small, but thorough prospecting may reveal wider and

richer ones. Several samples assayed showed the gold to be widely distributed. The

veins in the vicinity of southwest Munro are of the Porcupine type, while those at Pain-

killer lake closely resemble the gold-telluride veins at Kirkland lake. The finding of

so many gold-telluride veins in the immediate vicinity, viz.: Kirkland lake, Maisonville

and Grenfell townships, Opasatika lake. Painkiller lake and Deloro township, shows

that the gold-telluride minerals are widely distributed, and by further searching larger

and richer deposits are likely to be found.

The assays and analyses were made by Messrs. W. K. McNeill and T. E. Rothwell, of

the Provincial Assay Office. Mr. C. W. Greenland, of Port Arthur, acted as assistant,

and rendered efficient service. The writer is indebted to several prospectors for assist-

ance. The photomicrographs accompanying the report were made by Mr. C. W. Knight.

"Ont. Bureau of .Mines, Vol. XXIII, Ft. 2, p. 23.

"Ont. Bureau of Mines. Vol. XXIII, Pt. 2, pp. 34-35.
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THE PRODUCTIVE AREA OF THE MICHIPICOTEN
IRON RANGES

By

Arthur L. Parsons

Introduction

In accordance with instructions received from Mr. Thomas W. Gibson, Deputy

Minister of Mines, the writer left Toronto May 22nd, 1914, to investigate the iron and

other economic deposits in the Michipicoten mining division, more particularly in the

vicinity of the Helen and Magpie mines. In the latter part of August an unsuccessful

search was made in the vicinity of Maimanse for the old locality for pitchblende or

uraninite.

In this report petrographic detail has been avoided, and in general the rock names
are those that would be employed in the field.

Fifif. 1—Country to east of Iron Knob, .Magpie Mine, showing relief of region

In carrying out the work the writer made constant use of the maps and reports

ij Professors Coleman and Willmott, and of Dr. J. M. Bell, published in previous

reports' of the Bureau of Mines, and devoted his attention more particularly to supple-

menting the information given by these gentl?men. In consequence a detailed descrip-

tion of the topography and canoe routes is omitted, as these have been described in

more or less detail in the older reports. Where photographs could be secured to show

particular features of topography, geology or industrial development, they arc included

as illustrating more clearly than in any other way the points in question. It is then

left to the reader to judge the correctness of interpretations of geological phenomena

where there may be cause for doubt.

The principal geological features are embodied in the maps accompanying this

repor,, and the principal routes of travel are shown. For the productive area, the old

means of travel by canoe has been superseded by the railway and a few fair wagon
roads, but the region west of the Magpie mine is still accessible in summer only by

canoe.

•Ont. Bureau of Mines, Vol. VIII, pp.255-258; Vol. IX. pp. 1 5 i - 1 6 4 ; Vol. XI, pp. 162-185:
Vo'.. XIV, Pt. 1, pp. 278-355
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The important new developments in the region are the opening of the siderite

deposits at the Magpie mine and the develop ent cf the pyrite deposits, which give

promise of adding largely to the prosperity of the Province. At the present time it

is impossible to give figures on the ccst of producing roasted ore from the siderite,

as the roasting plant has not been in operation long enough to estimate the annual

repairs. If the cos:s can b3 kept down to a reasonable figure, the known deposits alone

will provide for a large mining industry.

General Geology of the Region

Our knowledge of the geology of this region dates back to about 1846, when
Sir William Logan and his assistant, Mr. Alexander Murray, examined the shores of

lake Superior ar.d explored the Michipicoten and other rivers. The most important

contribution made by these gentlemen was the description of the wonderful conglom-

erate near the Dore river and Michipicoten harbour.

The fir t ment.cn of iron ore in this region appears to have been made by

Mr. Thomas MacFarlane in 1866, when he described2 the deposits on Gros Cap peninsula

and at Baehewahnung, now Batchawana.

Further work of an exploratory nature was done by Dr. Robert Bell, but the value

of his work, together with that of his predecessors, is lessened by the lack of satisfac-

tory maps.

The most important contributions to our knowledge of the region are to be found

in the r< p irts and papers of Professors Coleman and Willmott, who, together and

separately, worked in this region for several seasons. In their work they have not only

incorporated the valuable portions of the work of their predecessors, but have added

a wealth of in
rormation derived from their own explorations, and the value of their

work is enhanced by numerous excellent maps. The work of these two gentlemen is

supplemented by that of Dr. J. M. Bell, who explored the western ranges, giving with

his report a good map.

The geological formations that have been found in this region are:

Recent
Keweenawan
Timiskamian
Laurentian
Keewatin

Keewatin

The Keewatin rocks are the most abundant of all those found in the productive

area of the Michipicoten iron ranges, and in this series is the source of all the iron ore

and pyrite of the region. I nearlier reports, the series has been called "Lower Huro-

nian." while the Dore con erred to as the "Upper Huronian."

Coleman and Willmott subdivided this series into four, Gros Cap greenstone, Wawa
tuffs, Helen iron formation and Eleanor slates.

J. M. Bell recognized the Helen iron formation on his map, and grouped the other

three under tin- name of .Michipicoten schists, etc., but in his text gives further sub-

divisions.

Coleman, adopting the classification of the international committee on pre-Cambrian
nomenclature for the Lake Superior region, recognized the series, which he and Will-

mott had previously (ailed "Lower Huronian," to be "Keewatin," and subdivided it

into the Helen iron formation and the Gros (';.;. and Wawa schists and erupti

These latter classifications with fewer subdivisions are more in accord with what has
been found in oth atin districts whore there is considerable variation in the

rocks, but few structural breaks. For very detailed work, it would probably be well

to make tin r distinctions, but for all ordinary purposes the latter classifications are
all that are necessary.

2Geol. Sur. Can., 1866, pp. 129131.
'The term "Upper Huronian" having become practically meaningless, through its use ! n

various senses by different authors, is here replaced by "Timiskamian" to conform With
the nomenclature employed elsewhere.—C. W. K.
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Nearly all the Keewatin rocks of the region have developed schistosity, so that

their original character is difficult to determine; but we can still distinguish the i llip-

soidal structure of the original greenstones, and in many cases can find a distinct por-

phyrinic texture in the more acidic tuffs and Hows. Near the contact of the Keewatin

with the Laurentian, the schists have undergone metamorphism, with the result that

hornblende schists and mica (usually biotite) schists have been formed. In some cases,

the two distinct types of schists are found in the same outcrop, and it appears prohable

that the hornblende 1 type results from the re-crystallization of the more basic greenstones,

and chlorite schists, while the biotite schists are produced by a similar change in the

sericite schists. The Gros Cap and Wawa schists have been for the most part derived

Irom igneous rocks. The Helen Iron Ore series, however, has been looked upon as a

sedimentary series. This formation consists not only of iron ores, but of banded cherts,

schists and bodies of calcite. The minerals present are such as might result from

the decomposition of an igneous rock in the presence of water containing carbon

dioxide and sulphur. The question to be settled is as to whether they are sediments

or vein minerals. This is an exceedingly difficult problem to solve, as it is likely that

the original structure of the materials has been lost. It may be said, however, that at

the Magpie mine, the ore body is between schist walls which show little, if any, trace

of quartz, either granular or cherty, and it has every appearance of being a vein. At

the Goudreau pyrite deposits, there is a very large mass of calcite with the pyrite, and

»t may be questioned whether it is a sediment or a vein. Similar calcite is found near

mile 180 on the Algoma Central railway, in veins and filling the interstices between the

ellipsoids of the Keewatin trap. In cases where banded quartz is prominent, the sedi-

mentary theory would appear to be the logical one, but even there it is by no means

p.lways certain that the quartz is not secondary, resulting from the alteration of the

surrounding rocks in the formation of sericite schists.

:.\v. C W. Knight has kindly furnished the writer with several partial analyses of

rocks in the vicinity of the Magpie mine which would indicate that much of the Kee-

watin rock in that vicinity is a rhyolite. These analyses were made by Mr. W. K.

McNeill. Provincial Assayer, and show the silica percentage in four samples to be 71.10,

71.13, 67.36 and 70.06 per cent, respectively. This is decidedly more acidic than the

Keewatin rocks of the Lake of the Woods region, though even in that locality there are

sections which would approach these figures. In general, the typical Keewatin rock of

the Michipicoten district is paler in colour than that of the Lake of the Woods region,

and although colour cannot be looked upon as a guide in determining relative acidity,

there is a tendency for the surface of the more acid rocks to be lighter, coloured than

the basic rocks.

Laurentian

The Laurentian consists principally of granites and gneisses with some syenite.

Its contact with the Keewatin is characterized by brecciation and a re-crystallizing of

the overlying Keewatin greenstones and schists. In the area covered by this report,

the Laurentian is not a prominent feature, but it comes close to the border of the area

in nearly all directions. The exact limits of this as well as of the other series are not

exactly known, as the contacts are frequently covered with recent deposits of sand and

gravel as well as by a more or less dense forest growth. In places where the Lauren-

tian is exposed, it is sometimes impossible to mark the border with accuracy on a map
of small scale, as the contact zone may be several miles in width and characterized

by low dome-shaped hills of granite in sharp contact with re-crystallized Keewatin rocks,

while the intervening valleys are filled with unconsolidated sands and gravels.

Since contacts of the granite and Dore conglomerate have not been discovered, it

is possible that granites of Algoman age occur in the region.
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Timiskatnian

By far the most striking rock of this series is the Dore conglomerate, which was

first described by Sir Wm. Logan*. In 1913, the Dore conglomerate was correlated with

the Timiskamian series by Miller and Knight'.

There has been considerable discussion as to whether the Dore is a true conglom-

erate or a volcanic tuff; but in the exposures at Michipicoten harbour there would seem

to be no doubt of its true conglomeratic nature, for although most of the rounded peb-

bles and bouldero are evidently of Keewatin age, there are granite boulders as well.

The largest boulders are apparently Laurentian granite. That the rock is made up of

fragments of different kinds of rock is well shown in Fig. 2, where ther ? ar boulders

h"in. z—Dore conglomerate, Michipicoten harbour

of banded and massive Keewatin rocks side by side, together with fragments which have

evidently been squeezed and brecciated.

Although the sedimentary character of this material is so well shown here, it is

by ii easy to determine beyond question the same origin for some of the deposits

that have been referred to this formation. It is even possible that some of them may

be Keewatin tuffs and agglomerates. In all doubtful cases, however, they are mapped

provisionally as the Dore" conglomerate.

Keweenawan

Throughout the entire region are to be found dikes of diabase cutting all the for-

us previously mentioned, with the possible exception of the Timiskamian. In

appearance and texture, the diabase is similar to that of the dikes of the Lake of the

«Geol Sur. Can. Rep. Prog. 1846-7, pp. 10-13.

BOnt. Bureau of Mines, Vol. XXII, Tan II, p. 135.
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sionally there are to be recognized well-defined river terraces. The character of these

deposits is shown in the railway cut near the bridge, over the Magpie river, on the

Magpie branch of the Algoma Central railway (Fig. 4).

Rock Decomposition

In the past, reference has frequently been made to the comparatively slight de-

composition observable in the rocks of the pre-Cambrian of Northern Ontario, which is

attributed to the recent glaciation of the region, the decomposed material having been

remived from the rock surface, leaving comparatively fresh rock exposed. But several

rather striking examples of rock decomposition have recently been exposed in the cuts

along the Algoma Central railway, and in some of the mines and diamond-drill holes,

which give rise to interesting questions as to the extent of glaciation, and to the rapid-

ity and extent of rock-weathering. In some cases, it even raises the question whether

the smooth and striated surfaces attributed to glacial action have not been produced in

other ways.

I
: ig. -4 -River terrace near McKinnon Bridge, Magpie 'Branch, Algoma Central and Hudson

Bay Railway

I camples of Kaolinization

The most striking example of rock decomposition which has been exposed in this

region is in the Helen mine, where there are two notable deposits of kaolin, in addi-

tion to others of secondary Importance, that have resulted from the decomposition of

rocks of very different ages. The largest deposit of kaolin is due to the alteration of

a diabase dike to a depth of several hundred feet. The dike is well exposed on the

300-foot level, and the decomposition is so perfect that the material can be taken out

with a shovel. Although so entirely changed from its original condition, the original

• exture is preserved, and there is a distinct contrast between the products of decora-



1915 The Productive Area of the Michipicoten Iron Ranges 193

position of the light and dark minerals of the original rock. In colour, the kaolin is

nearly white and would appear to contain very little iron. On the sixth level the

decomposition has not gone so far, but the dike is decidedly soft.

The kaolin from the 300-foot level has been analyzed by Mr. W. K. McNeill, with

the following results:

Per cent. Per cent.

SiO.. 49.43 H 2 11.85

Fe.,0, 4.83 CO, 0.52

FeO Nil TiO L, 1.33

A1,0
:,

30.49 S 0.24

CaO 0.30 SO, 0.46

MgO Tr.

K.O 0.48 Total 100.23

NaX) 0.30

The remarkable feature in this analysis is the almost total removal of the alkalies

and alkali earths. The presence of almost five per cent, of ferric oxide in a nearly

pure white clay indicates that it must be in some unusual combination. The possible

compounds appear to be limited to the minerals pseudobrookite and nontronite. For

the purpose of ascertaining the proportion of kaolin, sericite and quartz in the material,

the above analysis was re-calculated. In this re-calculation, the iron was assumed to

be largely combined with titanium dioxide, silica, sulphur and sulphuric acid, and the

carbon dioxide was assumed to be combined with lime, soda and magnesia. While
some of the minerals given are possibly absent, this process brings out correctly the

chief features. The re-calculation gives:

Per cent.

Kaolin 73.38

Sericite 3.98

Quartz 11.73

Calcite 53

Magnesite 11

Thermonatrite (doubtful mineral) .63

Pyrite 45

Coquimbite (doubtful in ratio of ferric sulphate and water) 1.10

Pseudobrookite (a somewhat unusual result of the alteration of

ilmenite) 3.03

Goethite 73

Limonite 34

Nontronite 4.30

On the wall of the ore body below the eighth level the Keewatin rock is much
decomposed, the result being a decidedly plastic kaolin of a banded and mottled char-

acter. This is at a depth of 540 feet. In colour, the material is decidedly yellow, and
there are nodules of goethite scattered through the mass. A sample of the material

was analyzed by Mr. McNeill, with the following result:

Per cent. Per cent.

SiO, 59.36 H,0 6.48

A1,0, 24.66 CO, Nil

Fe L.O r,
6.26 TiO : Nil

FeO Nil S Tr.

CaO Nil S03 Nil

MgO Tr.

K 2
2.11 Total 100.09

Na,0 1.22

13 B.M.
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In re-calculating this analysis, the iron was assumed to be present as goethite on

account of the colour of the clay and the inclusions mentioned above. Soda and potash

were calculated as sericite, and the alumina remaining after this was calculated as

kaolin.

The result shows:
Per cent.

Kaolin 30.76

Sericite 32.17

Quartz 30.10

Goethite 6.96

99.99

The original rock in this case was a Keewatin schist, which probably represented

an altered phase of an igneous rock in which the feldspars had been changed in part

to sericite before the process of kaolinization began. It shows in the field a feature

connected with kaolinization that has been proved by laboratory tests—that the unal-

tered feldspars are more readily converted into kaolin than the muscovite or sericite,

which is intermediate in composition between the feldspars and kaolin.

Drill cores at the Josephine mine also show specks of kaolin in the iron ore. It

is thus evident that under certain conditions the kaolinization of the pre-Cambrian

rocks in this region has extended to great depth. Apparently this is in accord with

the experience elsewhere in the pre-Cambrian, particularly in the iron deposits of

Minnesota.6

Effects of Freezing Water

Another type of rock disintegration is due to water freezing in crevices in the

rock, thus breaking the mass into angular fragments. This process, once begun, is

materially assisted by the roots of trees growing in the crevices thus opened, and a

decided impression may be made upon the rock by the solvent action of organic acids

in or near the vegetable growth. A marked example of the early stages of such dis-

integration of rock masses is shown on the shores of Crayfish lake (Fig. 5), where the

granite shores are bordered with angular fragments of granite. On a small island near

the north end of the lake this is well shown; and the effect of the weather on two

kinds of rock may be compared. At this point a diabase dike cuts the granite, and

while the granite is usually rough the surface of the diabase is decidedly smooth. While

the granite fragments are angular, the diabase fragments are rounded.

A similar phenomenon, but in a more advanced state of change, is shown near

mile 162 on the Algoma Central railway, where large accumulations of decomposed

material rest on tho smooth surface of the underlying rock. The nature of this material

is shown in Figs. 6, 7, 8. In general, the fragments of rock are angular but weathered,

and under ordinary conditions would probably be considered to represent a glacial

phenomenon. This, however, is probably not the case, and the smooth surface observed

under one of the exposures (Fig. 8), is in all probability caused by a creeping of the

breceiated material locally. The reason for suggesting a cause so different from the

one commonly accepted is derived from a comparison of the underlying with the decom-

posing roek. At this point both Keewatin and Laurentian rocks are present, and we
have the characteristic features of the Laurentian-Keewatin contact: bosses of granite

surrounded by Keewatin rock, and occasional hills upon which the only rock to be seen

is Keewatin. If these were glacial deposits it would be natural to expect a hetero-

geneous mixture of rocks from both formations. This, however, is not the case, but

as a rule the rocks that are undoubtedly Keewatin are covered with a mantle of angular
Keewatin debris, while the Laurentian rocks are characterized by a mantle of Laur-

entian debris. The contact between the two is characterized by a mixed deposit. The
only place where rounded boulders were observed at this point was in a small valley

where there had, evidently, been opportunity for the action of running water to remov •

the products of decomposition (Fig. 9).

°Geol. & Nat. Hist. Surv. of Minn., Bull. X. p. 147.
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Fig. 5—Angular granite fragments, Crayfish lake

3 Fig. 6—Partially decomposed pre-Cambrian rock in place, showing angular fragments in the
railway cut near Mile 162, A.C. and H.I'. Railway
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Fig. 7—Partially decomposed Keewatin rock in place near Mile 162, A.C. and H.B. Railway

Fig. 8—Partially decomposed Keewatin rock overlying polished surface of Keewatin rock.
The polishing is prohahly due to creeping of the overlying material.
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Economic Products of the Region

Iron Ore

By far the most important product of the Michipicoten area at the present time

is iron ore. which is mined in the form of siderite at the Magpie mine, and as hema-

tite and goethite (Fe2 :!
.H

:0) at the Helen mine. The mining of other materials is

in the development stage, and is described on following pages. In addition to the

classes of iron ore mentioned there is magnetite, which is the principal material at

the Dreaney claims.

Pyrite

Second in importance to iron ores is pyrite, with which may be mentioned pyrrho-

tite. The principal deposits are on the Goudreau and Morrison claims and at the Helen

mine, though there are other smaller deposits which are mentioned below.

Sufficient data are not available for making a careful estimate of tonnage, but

with the completion of the drilling of the Goudreau deposits some idea can be obtained

of the quantity there.

Kaolin

The kaolin of the Helen mine, described in a preceding paragraph, is of economic

interest. This deposit, together with others of lesser extent, are described under the

head of " Rock Decomposition " and in connection with the Helen mine.

Gravel and Sand

These materials which, in this region, find their greater application in the con-

struction of railways, are found in large stratified deposits which are in part river

terraces, and in part shore deposits.

Transportation

Since the last report on this region was published, the transportation facilities

have been wonderfully improved by the completion of the main line of the Algoma
Central and Hudson's Bay railway from Sault Sainte Marie to Hearst on the National

Transcontinental railway, and by the extension of the Michipicoten branch from

Josephine junction to Hawk Lake junction, as well as by the construction of the Magpie

branch.

The ore is shipped to Michipicoten harbour, and thence by boat. For a time ship-

ments were made by rail to Sault Sainte Marie.

Origin of the Ore Deposits

In this region there are six minerals which are used either directly or indirectly

as ores of iron. These are the carbonate, siderite, three oxides, hematite, brown ore7

and magnetite; and two sulphides, pyrite and pyrrhotite. These are found in such

conditions that it would appear necessary to assign a common origin to them all,

though the association of the minerals at various mines might indicate a variety of

origins, if all the factors were not known.

•Under the head of brown ore there are four minerals which, when pulvi rized, are yellow
brown In colour. They differ from one another in the amounl of water that is combined
with ferric oxide. Thf-se are goethite, Fe,Ov H.O ; Hmonlte, 2Fe,0„. 3H,0 ; xanthoslderfte,

-II.O; and limnite. Fe.O... 3 H.O. For commercial purposes they are all called brown
Iron ore, limonite or brown hematite.
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Fig. 9—Rounded boulders, principally granite, in ravine near Mile 162, A.C. and H.B. Railway,
showing- effect of running water on the material seen in Figs. 6, 7 and 8

Fig. 10—Ore dock, .Michipicoten Harbour
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Magpie Mine

The Magpie mine was first opened up in 1911 on a large body of siderite which

when roasted furnishes a Bessemer ore of fair quality. No shipments were made
during 1911 and 1912, but development work was carried on so as to expose a large

tonnage of ore. The ore that was taken out was put in a stock pile. The extreme

depth of the mine is about 250 feet. The shaft contains four compartments, which

provide for two skips, one cage and a manway. Two main levels have been opened

up, 125 feet and 205 feet respectively below the surface, and the ore is secured by

stoping from sub-levels. By this method of mining all the ore is secured as the wall

is good. West of the shaft the ore body is cut by a trap dike, 95 to 105 feet wide,

which forms a good pillar. The ore body is about 50 feet wide, and has been devel-

oped for a length of about 1,500 feet. Unlike the deposits of oxidized ore in this

region, this deposit shows no trace of the typical banded iron formation consisting of

quartz and iron ore, but its walls are the typical sericite and chlorite schists of the

Hg. 11—Magpie mine, showing head frame, roasting plant, stock, and some of the
dwelling houses

Keewatin. On the surface the rock near the mine consists not only of ellipsoidal

greenstone but of brecciated material together with some tuffs and sericite schists, and

it is somewhat diificult to tell where one begins and the other ends. The appearance

of this body of ore points to its origin as a vein.

Electric power which is generated at Steephill falls, Magpie river, is used for

all power purposes at the mine. The ore when brought to the surface is crushed and

put throught roasting kilns of the type used in making Portland cement, from which

it goes to the stock pile to cool. In the siderite small crystals of pyrite are occasion-

ally found, but in roasting the sulphur is practically all removed so as to give a

Bessemer ore of fair quality. The capacity of the roasting plant is about 20,000 tons

per month.

The average composition of the shipments of finished or roasted ore for 1914 was
as follows:—

Iron Phos. Silica Manganese Alumina Lime Magnesia Sulphur Loss

50.00 .012 9.00 2.71 1.02 8.79 7.05 .17s None
This is a self-fluxing ore.

About 250 men were employed at the mine during the summer of 1914.
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Fig. 12—.Magpie mine, showing roasting plant and stock pile for roasted ore

I Ig. 13—Head frame, Magpie mine
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b'in- 14—Iron Knob, near Magpie mine

l-'in. 15—Head frame and stock of raw ore at Magpie mine
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Mining operations conducted since the field season closed have carried the shaft to

the 300-foot level, and with the sump the total depth of the shaft is 337 feet.

Mr. C. W. Knight took samples of the raw and roasted ore in 1913, and the analyses

which were made by Mr. W. K. McNeill were contributed by Mr. Knight for this report.

The analysis of the roasted ore agrees well with the average shipments for 1914. but is

slightly higher in iron and lower in phosphorus and sulphur, as will be seen from the

following:

Roasted Ore. Percent.

Fe 50.25

s 0.115

P 0.009

Raw Ore. Per cent.

Insoluble 3.40

FeCO. 53 -20

FeO 3 50

Fe.O, 8.40

CaCo3
9-79

MgCO
:i

11-5"

MnCO. ;
4-60

Iron (metallic) 34.30

Helen Mine

This mine, which is the oldest productive mine in the region, was opened up early

in 1899. Descriptions of it are to be found in several of the annual volumes of the

Bureau of Mines. Originally, it was located as a gold prospect, but the discovery of a

large body of red and brown iron ore resulted in its development as an iron mine. Up

to the present time nearly all the work on the mine has been devoted to securing the

oxidized iron ores, but recently attention has also been given to utilizing the pockets

of granular and massive pyrite which have been mentioned in earlier reports.8 For

the most part there has been no effort to save the pyrite except when a 40 per cent,

product could be secured, but during the past summer a concentrating plant was

installed to separate the pyrite from ore that is too high in sulphur to be utilized

directly as an iron ore. The decreased reserves has led to a search for further supplies

of satisfactory ore, and it is expected that the large deposit of siderite which lies to

the east of the oxidized ore will be developed in the near future. The amount of

oxidized ore in reserve is sufficient for several years' mining at the rate of production

for the past year; but sooner or later it must be exhausted, and in certain parts of the

mine the unoxidized siderite has already been encountered in the lower levels.

The ore bodies at the Helen consist for the most part of goethite, a hydrous oxide

of iron, but with it is some hematite and probably other oxides containing various

amounts of water. These ore bodies lie in a depression beneath hills which rise from

300 to 450 feet above the level of Boyer lake, except at the outlet of the lake where

there is a solid rim of rock over which the water flowed before the lake was drained.

It would appear that at some time the level of Boyer lake was at a considerably higher

elevation, and that the formation of the Helen body of oxidized ore was largely due to

the presence of this body of water, as the quantity of goethite corresponds approxi-

mately to the alteration product of a mass of siderite extending upward to the level

of the siderite outcrops to the east. The ore bodies are separated by a diabase dike

which outcrops both on the north and south sides of the lake, but apparently is not

present on the lake bottom. This apparent absence of diabase at this point is due to

a precipitate of yellow ochre which covers a ridge that is slightly higher than the

rest of the lake bottom, and it is possible that excavation at this point would fail to

reveal any easily recognizable trace of diabase rock. The reason for this is to be seen

xOnt. Bureau of Mines, Vol. XVI., Pt. 1, pp. 165-170.
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Fig. 16—Residual Kaolin (white spots) in iron ore at Helen mine

Fitf. 17 -Brecoated Iron formation near Helen mine
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in drifts which have been run through the dike to reach the ore bodies under the lake.

This is particularly well shown on the third level, where the dike has been so com-

pletely kaolinized that it is readily excavated by pick and shovel. The kaolinized mass

preserves the texture of the original diabase, and the dark minerals are apparently not

so completely altered as the feldspars. That an intimate relation exists between the

oxidation of the iron ore and the kaolinization of this dike is evident when we note

that on the north side of the ore body the dike is apparently unaltered, and in the

lower levels where the oxidation of the ore is not so complete the kaolinization has also

been less complete. It is apparent, however, that certain chemical changes are still in

progress, at any rate in connection with the oxidation of the ore, if not with the

kaolinization of the dike, as there is a decided increase in temperature in the lower

levels that cannot be accounted for by depth alone. In places the ore is warm to the

touch, and there is a certain amount of steam which can hardly be accounted for except

by chemical action. The kaolinization of a diabase dike is rather unusual, but it would

appear to be natural in the presence of iron carbonate and an oxidizing agent, as we
have in that case a source of carbon dioxide in water which is apparently all that is

necessary for the kaolinization of the feldspars in the diabase.

In certain parts of the mine kaolin and quartz are prominent as inclusions in the

ore, and in such cases represent the decomposition products of fragments of the

country rock. This is shown in Fig. 16, which was taken in one of the lower levels.

The light spots in the picture show the distribution of the kaolin, while the darker

portion is ore. On account of the presence of this type of material the ore is passed

over a picking belt to remove the impurities.

Samples of the residual clays from the dike and the Keewatin contact were sub-

mitted to Mr. J. Keele, of the Geological Survey of Canada, who has kindly tested them
for their availability in commercial work. The result of these tests appears as an
appendix to this report.

Josephine Mine

The workings of the Josephine mine were abandoned some years ago, presumably

because a sufficiently good ore body had not been encountered. The old workings that

are visible would seem to indicate that considerable attention had been paid to a

ferruginous sericite schist on the south shore of Parks lake, which weathers to an
ochre yellow colour, and was mistaken by the writer at first for a low-grade ore body.

Recently, however, the Algoma Steel Company have explored the property with the

diamond drill with the result that a satisfactory body of hematite was found under
Parks lake. This ore body does not show up satisfactorily on the shores of the lake,

but appears to be a continuation of the Bartlett ore body and may possibly connect

with the Goetz deposits at mile 21 on the Michipicoten branch of the Algoma Central

railway. Plans were made for draining Parks lake and making the necessary railway

sidings to develop the property, but these plans were postponed on the outbreak of the

European war.

It is interesting to note the presence of this body of oxidized ore beneath the lake,

as this is the second body of the kind in the Michipicoten region, the other being the

Helen ore body. It is, of course, impossible to make any definite statements in regard
to the genesis of this body, but in some drill cores it was noticed that small specks of

white kaolin and some minute quartz crystals were present in the hematite, indicating

the probability that a similar oxidation of siderite and kaolinization of feldspars with
the consequent formation of quartz have been in progress here.

Iron Mountain or Drcanv Claims

This range, which is locally known as the " Dreany claims," is probably the longest

la the region, and is located near the contact of the Laurentian and Keewatin forma-
tions. It crosses the Algoma Central railway about four miles north of Goudreau
siding. The range is known to extend about four miles west of the railway, and it is
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. IK—Banded and brccciatcd Iron formation. Dreanj claims
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said to extend for about the same distance to the east. The ore is, so far as seen by

the writer, magnetite, which is interbanded with quartz, epidote rock and garnetiferous

hornblende schist. The deposit on the west side of the railway is well trenched, and it

is the intention to drill the property in the near future. At the time when the property

was visited there were about a dozen men employed in stripping.

A striking feature of portions of the deposit is the presence of large quantities of

epidote, which, in places, is the predominant mineral in the adjoining rock, and at

times is the principal mineral interbanded with the magnetite. In places, the banded

material is badly brecciated (Fig. 18), but this does not extend to the entire formation,

as is shown in the illustration. In this case, the brecciated material consists principally

of epidote and magnetite, while the evenly banded material is principally quartz and

magnetite. This deposit is similar to the iron deposits near Dryden, though epidote is

not so prominent in the latter deposits.

Johnston Claims

The entire range on these claims was not covered by the writer, as there was,

apparently, no very recent work. The banded iron formation near the old camps is

exposed in several trenches for a width of from twenty to thirty feet. So far as seen,

there was no body of high-grade ore, but the iron was distributed in thin layers inter-

pjjj |Q—Banded iron formation, Johnston claims

banded with quartz. Both magnetite and hematite are present in the iron bands, but

magnetite is probably the more abundant. The quartz bands are, in many cases,

decidedly lenticular (Fig. 19). This deposit is in the region near the contact with the

Laurentian rocks, and was probably originally a siderite deposit which has been altered

by regional metamorphism.

Access to these claims is easy from the old tote-road from Michipicoten harbour to

Grasett.
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Frances Mine

The only rocks visible at the Frances mine are those of the Helen iron formation.

These are characteristically banded, and consist of quartz, hematite and siderite. In

places they are badly crumpled and brecciated, as is shown in Fig. 20, which photo was

taken in an area about twelve feet square. The body as a whole is low grade, and the

writer was unable to discover any large body of pure iron ore. The property has been

liir. 20 Contorted Iron formation, Prances mine

drilled, but apparently without finding an adequate supply of ore to warrant extensive

mining operations, and the construction of the railway necessary for the transportation

of the ore. To utilize the ore that is here it would be necessary to concentrate, which,

at present prices for ore, would not be profitable.

Qoodw in Deposits

Two men were engaged in stripping on the range on the east side of the Magpie

river during the summer. Dip needle observations had given encouraging results, and

a small outcrop of limonite had been found, but the development has not yet shown

a body of commercial value.

Urani Lake Claims

The iron formation on these claims is represented by five branches of one main

body, as determined by Dr. J. M. Bell.*

Tn many respects this is a promising deposit, as there are some small bodies of

pure ore in addition to the more prominent banded deposits. The good ore, so far as

known, is at the contact of a dike of diabase, and consists principally of magnetite,

"Ont. Bureau of Mines, Vol. XIV. Part I, p. 330.
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with some hematite. The banded deposits are principally of quartz and hematite, but

are apparently too low in iron to be commercially profitable at present. Although

there are some bodies of ore free from quartz which would furnish a high-grade iron ore,

these are not of sufficient size to warrant their development. The property has been

drilled, with disappointing results.

Iron Lake Deposits

The iron range on Iron lake extends in a westerly direction from Red Pine point

for a distance of about five miles, and is one of the largest exposures of iron in the

region. Unfortunately, the exploration of the properties with the drill and by trenching

has failed to bring to light an adequate quantity of commercial ore, so that the proper-

ties stand idle. The surface showing of iron is probably better than at any other place

in the region, as the rocks are generally coated with red hematite, which has encour-

aged various people to expend large sums of money in the search for a commercial

body of iron ore. The time at the disposal of the writer was very limited, so that only

a very superficial examination could be made and only a few of the former workings

were seen. From what was seen, however, it would appear that the formation is a

highly silicious carbonate of iron, or possibly it would be better to call it a ferruginous

chert, which has been oxidized on the surface and in crevices so that much of the sur-

face is red. When this rock is broken the interior is a gray or creamy chert with a

red surface. The better deposits described by Dr. Bell, which occur at the margins of

some diabase dikes, were not seen. The most encouraging feature noted by the writer

was, however, not on the land but in the extension of this deposit under the waters of

Iron lake, where the dip needle gave a reading of about 50°. Although this may not

be looked upon as proof that a good body of ore is present here, it is encouraging

when we consider that the bulk of the oxidized ores of the Helen and Josephine proper-

ties are located beneath lakes.

Holdsworth's .'\\rite Claims

Near Mile 24 on the Michipicoten branch of the Algoma Central railway are two

claims which are being developed by John Holdsworth. The encouragement for this

work is found in some large masses of pyrite along the shore of a small lake. Some
of these masses are as much as twelve feet in diameter, while smaller boulders of the

same material are abundant.

So far as exploration has shown, there is no large body of pyrite in the rock on

the shore, and it still remains a question whether these masses indicate a body of

pyrite below the surface of the lake, or are merely erratics.

Other claims which are being prospected by Mr. Holdsworth are near the south

of Loonekin lake, where a small patch of iron formation was mapped by Coleman
and Willmott. At this place there is a small body of pyrrhotite with some chalcopyrite,

but the present workings have not yet exposed a deposit of commercial importance.

Arnott-Wilks Claims

This property, which was formerly known as the " Ross-Arnott Claims," consists

of a large iron-bearing formation, which for the most part is siderite of a more or less

silicious character. Like the other siderite bodies in the region it contains small

crystals of pyrite scattered through it, but not in sufficient quantity to be a serious

detriment. An encouraging feature in connection with this property was shown in

one of the pits beside a swamp near the Mildred lake end of the range, where the

siderito has begun to oxidize, with the formation of ore like that at the Helen mine as
the result.

A feature which this oxidized ore shares with other oxidized ores is the presence
of sand-like pyrite filling some of the vugs. When it is considered that the siderite

usually shows only scattered crystals of pyrite, it would appear that these large
14 B.M.
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accumulations of pyrite must result from a conversion of part of the siderite to pyrite

by sulphur-bearing waters, or they represent an underground sediment resulting from

thf deposition of pyrite crystals as the surrounding siderite is removed and oxidized.

This latter would appear to be the better explanation.

Further exploration of this deposit is desirable to ascertain the extent of the

oxidized ore. This deposit appears to be the southwesterly extension of the Bartlett-

Josephine-Goetz range.

Goetz Claims

There are three deposits which are known as the Goetz claims, the first crossing

the railway at mile 21 and extending in a southwesterly direction to the south end of

Bauldry lake, the second lying to the south of the Arnott-Wilks claims, and the third

to the west of the Helen mine. The last of these was not visited by the writer.

The first of the deposits has been prospected extensively, and offers encouragement

for the development of a large body of ore of low grade. The writer does not know
the average grade of this body, but it is stated to be a silicious siderite carrying

about 35 to 38 per cent, of iron. 10 This would, if roasted, produce about a fifty per

cent. ore.

In connection with this deposit is a body of pyrite about 20 to 30 feet wide, out-

cropping in the railway cut near mile 21 of the Michipicoten branch. If this is more

than an isolated pocket, it should furnish a more valuable product than the siderites,

as the market for pyrite in the lake region offers a better price than can be obtained

on the seaboard. Even a low-grade deposit of pyrite, if of large size, would in many

cases pay for concentration in this region.

The deposit south of the Arnott-Wilks property is characterized for the most part

by a banded character, and does not offer much encouragement, but toward the west

end a deposit of siderite is exposed which has been oxidized on the surface to hematite.

This body is over 100 feet wide on the outcrop and shows very little foreign material.

Bartlett Claims

To the east of the Josephine property the iron body extends on the Bartlett claims

more or less continuously for seven claim lengths, or about one and three-quarter miles.

The best exposure is on a hill north of Siderite lake, where a large body of siderite has

been drilled and trenched. The average width of the body is from 40 to 60 feet and the

quality is good.

The ore body as a whole consists of siderite which has been altered on the surface

to limonite or goethite and hematite. In places the siderite is decidedly pyritous, and

some masses of pyrrhotite were seen, but in general the siderite appears to be of good

grade. Some of it has been fractured, and in the seams between the fragments is

goethite, which results from the oxidation of the siderite. In certain cases the original

siderite has been entirely removed and only the goethite remains, surrounding the

cavity which ropresents the siderite. Occasionally a nodule of siderite remains in the

cavity. In the process of oxidation the pyrite does not appear to be much affected, and

is found both as sandy material in the vugs, and embedded in the goethite.

To the south of Siderite lake is another range of ferruginous rock which is an iron-

bearing sericite schist. This body appears to be as persistent as the ore body to the

north, and is possibly continuous with similar deposits on the south side of Parks

lake and on Leg lake. These are possibly the northeasterly continuation of the siderite

deposits and banded iron formation found on the Goetz claims north of Brooks lake.

This formation on the Bartlett claims does not appear to be of economic importance.

(iib-on Claims

On this property, as seen by the writer, there is a band of siderite about ten feet

wide between banded iron formation. This iron formation is about ten feet wide on each

side of the siderite.

,0Ont. Rureau of Mines, Vol. XI. p. 173.



1915 The Productive Area of the Michipicoten Iron Ranges 211

Goudreau Pyrite Claims

These claims lie to the east of Goudreau siding, and are reached by a good wagon

road which extends to the Morrison claims beyond.

At the time of the writer's visit the deposits were being prospected by the Madoc

Mining Company under the superintendence of Mr. J. Battle, Jr., who kindly went

with the writer over the outcrops of ore and rock that had been found. There are 27

claims in all, covering an area of between 900 and 1,000 acres. They are in a great

flat, which is covered with swamp and sand for the most part, and the pyrite is tound

in rounded knobs projecting above the level of the surrounding country. Samples

from some of the drill cores were kindly furnished for microscopic examination.

These show that in what is known as the " A " deposit the pyrite is associated to a

depth of about two hundred feet with calcite as the predominant mineral. In some

parts of the core this calcite appears to be like the Grenville limestone of eastern

Ontario, and the question is raised as to its origin. In other parts the pyrite is nearly

pure, while all gradations between pure limestone and pure pyrite may be found. In

the bottom of the hole some garnet was found. On deposit " D " the amount of garnet

is somewhat remarkable, and it is intimately associated with pyrrhotite in one hole.

The most interesting of the deposits in showing relations to the older rocks is

on what is known as the " Bear claims," where the pyrite is in an almost vertical

position between schist walls, and appears to be a vein. Mr. Battle informed the

writer that in the other properties, with the exception of the " E " deposit, good walls

had not been found. On these claims there is a large deposit of bog iron ore, covering

about six acres. This has been prospected by a few test pits, and in the pit seen

by the writer the depth of the iron ore is at least six feet. This deposit is apparently

derived from the oxidation of the pyrite bodies.

On the " E " deposits the pyrite is also bounded by rock on both sides. This rock

is banded, and has been referred to the iron formation.

The deposits are of promise, and much of the ore is of marketable grade without

concentrating. There is also a large amount that, although of too low grade to be

marketable as mined, would pay for concentration.

In all there are seven prominent outcrops, with an estimated total outcrop of

283,500 square feet, divided as follows:—

Bear claims 200 x 1,200 ft.

" A " deposit 50 x 75
"

"B" " 50 x 200 "

"C" " 50 x 300 "

"D" " 50 x 75
"

"E" " 50 x 150 "

"F" " 20 x, 200"

Morrison Pj rite Claims

These deposits are about five miles in a northeasterly direction from the Goudreau

camps. There are two distinct veins here which have been exposed by trenching. The
greatest width observed in the wider vein is about 25 feet. Along the strike of the

vein the outcrops are interrupted by swamps, so that it cannot be stated that there is

a continuous deposit; but the probability of continuity is strong. The walls of the

vein are schist, containing considerable gypsum. In places the pyrite is found filling

the spaces between the ellipsoids of pillow lava. The property is under option.

Hamilton Pyrite Claims

These deposits are on and near the shore of Smith lake, about five miles east of

the main line of the Algoma Central railway. A trail leads from near mile 168, but

as it starts in a sandy bruit'-, and much of the country has been burned, it ia very

difficult to find.
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l -itf. 21—Granite Dome at contact of Keweenawan, Mica Bay, near Point Mamainse

ig. -- Remains of " Elephant " arch near Point .Mamainse
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The best showing is on the shore of the lake, where there is an exposure of what

seems to be solid pyrite about fifteen feet wide, but unfortunately this does not appear

to extend inland. The dip of the wall rock varies from 42° to 58°, and it would seem

as if by a leaching of the upper part of the vein and a creeping of the adjoining schist

the vein is being covered. Such deposits elsewhere are connected with large bodies of

ore, and it is desirable that further prospecting should be done here to ascertain the

extent of the body.

In addition to this deposit there are two others which might be described as

highly pyritiferous schists or low-grade veins. These have been trenched and prospected

more carefully than the first deposit, but so far as the writer is aware, no ore body has

been found which could be utilized without concentration.

Mamainse

The latter part of August was devoted to an attempt to locate the deposit of

uraninite or coracite near Mamainse. The original description of this material occurs

in the American Journal of Science. It is also described in the Geology of Canada,

1863. The material was said to have been found in a vein about two inches wide on

the face of an almost perpendicular cliff at the junction of the trap and syenite.

The shore was examined by the writer for some miles to find whether such a vein

could be seen, but although many veins were present, in none of them could a trace

of any uranium ore be found. The most promising outcrop, considering the descrip-

tion given, was a tremendous dome of granite close to the contact (Fig. 21). This

was examined as carefully as possible without rope ladders, but with equal ill-success.

The area was prospected earlier in the summer by two men from Port Arthur, and a

party from the Geological Survey of Canada arrived the day of the writer's departure.

On the dumps of the old copper mines some material of a yellowish colour was

found, but it failed to show any radio-activity.

Certain features of interest in connection with the work of the earlier part of the

summer were found in examining some of the traps at Mamainse. At one point a vein

of hematite with quartz and siderite was found in the trap near the Elephant Arch.

This, however, is only a few inches wide, and is of no economic importance. It is of

interest in this connection to mention that this arch (Fig. 22) has disappeared, and

no large blocks mark its location. Part of one of the original supports still remains,

but the rest of the arch has been completely destroyed.

On two or three of the beaches at the contact between the Laurentian and

Kfweenawan a large quantity of pebbles consisting chiefly of epidote and orthoclase

was observed. Some of these were gathered, and a few have been cut into gems.

The material is very attractive in appearance, and although not of great value, might

be sold in the form of souvenirs at tourist points along Lake Superior.

In concluding the writer desires to express his appreciation of the courtesy and
assistance extended to him by those in charge of mining and prospecting operations.

In particular, he would mention Mr. A. Hasselbring, general manager of the Magpie
mine, and Mr. G. R. MacLaren, superintendent of the Helen mine, who, by their

intimate knowledge of the resources of the region, were able to make the task before

the writer less arduous. He would also express his thanks to Professors A. P. Coleman
and T. L. Walker for suggestions in the preparation of the report.
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Appendix

PHYSICAL PROPERTIES OF KAOLIN FROM THE HELEN MINE

By J. Keele

Two samples of clay from the Helen mine, Michipicoten, were submitted to me
for examination by Mr. A. L. Parsons.

These clays are of a type which is exceedingly rare in Canada, being the result of

weathering of hard rocks in situ.

Sample 273 is a residual clay from the weathering of Keewatin schist. It is of a

bright yellow colour, and in a fairly finely divided condition, over 90 per cent, can be

washed through a 200-mesh sieve, the residue being chiefly quartz grains, and larger

particles of a concretionary character.

When tempered with water the clay develops only a low plasticity, being very

short-grained and of poor working quality, so that it is difficult to mould into shape.

This clay burns to a porous light red body at low temperature, but becomes denser

and gray in colour on burning to higher temperatures. It is vitrified at cone 9

(1310° C). The softening point was not determined, but the material is probably no*

a fire clay, as the amount of fluxing impurities present, notably the iron, is rather

high. It is, however, a fairly refractory clay, and when mixed with a more plastic

material may have some value for the manufacture of certain clay products. The

uses of such a mixture are given in the discussion on the industrial value of the next

sample.

Sample No. 274 is residual from the weathering of a diabase dike. It is of light

grey colour, but contains numerous small particles of dark coloured mineral. About

90 per cent, of the clay can be washed through a 200-mesh sieve, the coarse residue

appearing to consist mainly of particles of feldspar not completely kaolinized. This clay

requires 40 per cent, of water to bring it to the best working consistency. It is very

plastic, being more so than most residual clays. Its shrinkage in drying is about 7

per cent. It burns to a light gray porous body, at low temperatures, the test pieces

being badly cracked in the fire and the body brittle. When burned to cone 9 (1310° C)

the body is hard and dense, and of a light gray colour, with some dark fused specks

on the surface. Vitrification is not quite complete at this temperature, as the absorp-

tion of the burned body is 3 per cent. The shrinkage is high, the total shrinkage

at cone 9 being 20 per cent.

The material was tested for refractoriness in a Hoskins electric furnace, and was

found to be intact at the softening point of cone 30 (1730° C). It is therefore a No. 1

fire clay, and by far the most refractory plastic material yet found in Ontario.

The material exhibits all the physical properties of kaolin, except that it does not

burn to a white colour. Washing does not improve the colour of the burned body, as

most of the dark iron-bearing mineral, which gives the gray tone, is so finely divided

that it passes over with the minute clay particles during the washing process.

China clay is the trade nama for washed kaolin, and is one of the principal

ingredients in all whiteware bodies, such as tableware, electric and sanitary porcelain,

floor and wall tiles, etc. It appears to be essential that the washed kaolin shall be

free from iron, and white burning, to be of use in these industries.

This clay might be used in some pottery bodies where whiteness is not important,

but the fused specks which appear on the surface of the burned clay might interfere

with the proper development of the glaze applied to these wares.
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The refractory qualities of the clay suggest its use for the manufacture of fire

brick. The clay alone could not be used for this purpose, but it might be used as a

bon<i in the manufacture of silica brick.

Some of the Huronian quartzites in this region are very pure and highly refractory.

The addition of about 25 per cent, of this kaolin to ground quartzite would probably

produce a good silica brick. These bricks would have to be burned at a very high

temperature, say 1500° C, to produce a commercial article.

A mixture of two parts of No. 273 with one part of the kaolin produces a very good

working raw body, as the latter supplies the plasticity which the residual clay from

the Keewatin schist lacks. This mixture burns to a good hard strong body without

unduly high fire shrinkage at cone 5 (1230° C), and could probably be used for the

manufacture of salt-glazed goods, such as sewer pipe or electric conduits. A fairly

refractory brick for use in boiler settings and stove linings could also be made from

this mixture.
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THE NORTH SHORE OF LAKE HURON

Summary Report on Geology and Mineral Industry

By Cyril W. Knight

INTRODUCTION

The Bureau of Mines having been petitioned by the Thessalon and District Board

of Trade to carry on certain geological investigations on the north shore of Lake

Huron (Fig. 1), the author of this report was instructed to undertake the work by the

Provincial Geologist of Ontario, Willet G. Miller, who spent part of the autumn in the

field visiting critical localities.

The author gratefully acknowledges the kindness of Messrs R. W. Leonard and

Alex. Longwell who put at his disposal two unpublished reports on the old Bruce

copper mines. Members of the Thessalon Board of Trade furnished much information

regarding the location of certain ore deposits and roads. The Department is especially

indebted to Mr. John McEachern, who supplied particulars regarding copper deposits

I " i
«

. 1 Sketch map showing location of Bruce Mines and other places on the north shore of Lake Huron

in the township of Gould, and at whose camp cordial hospitality was received. Acknowl-

edgment is also made of the kindness of Mr. J. S. Dobie, who gave the Bureau of

Mines the benefit of his accurate, detailed and varied knowledge concerning the topo-

graphy of the country adjacent to the north shore of Lake Huron. Finally, acknowledg-

ment is due to Mr. W. K. McNeill, Provincial Assayer, who made most of the chemical

analyses appearing in the report.

The north shore of Lake Huron has attracted attention of miners and geologists

alike since the days when Sir William Logan first expounded the pre-Cambrian geology

along its rocky and picturesque coast. The miner was interested in the copper

deposits at the village of Rruce Mines, because they produced, according to various

estimates, between $3,300,000 and (7,000,000 in copper, 1 and the geologist ever thought

'The average price of rough copper between the years 1831 and 1880 is shown in the
vinur table. This information has been obtained from the Copper Handbook by W. H.

Decade Price pei lb

1831 to 1840 20.

l84l to I860 17.

1851 to I860 24.08 c.

1861 to 1870 18.44 c.

1871 to 1880 17.10 c.
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of the territory as classic ground. Strangely enough, however, systematic and detailed

revision of this part of the country has been neglected by geologists until the past few
years, and a regrettable confusion has thus resulted in the use of the classic term
"' Huronian."

Although Logan's map of the area between Blind River and Sault Ste. Marie con-

tains many erroneous assumptions regarding the areal extent of the formations,

nevertheless his conclusions with reference to the age relations of the rocks have
proved to be correct. Logan found, for instance, that the oldest series in the area

was a granite complex which he called Laurentian. 2 On the granite rested conglom-

erates, quartzites and other sediments with great unconformity. These Logan named
Huronian. In addition there were certain basic igneous rocks which he found to be
in intrusive contact with the Huronian. It may be added with truth that time has
but served to confirm the accuracy of these conclusions.

The Bureau of Mines has adopted different names for the rocks which Logan
studied. Reasons for this change in nomenclature have been given elsewhere. The
granite which Logan called Laurentian is now known as Algoman, and the term
Animikean is substituted for the younger rocks included in his Huronian.

AREAS EXAMINED IN 1914

In order to compare the rocks at Cobalt, Gowganda and Timagami with the

"original Huronian," a belt of country was selected for mapping, through the heart

of the territory included on Logan's map. The area selected is bounded on the north

by a great granite region, and on the south by the fringe of granite along the shore

of Lake Huron between Thessalon and Blind River. For convenience, this area will

be referred to as the Thessalon area. It includes parts of the townships of Morin,

Otter, No. 188, No. 182, Gould. Wells, Kirkwood, Thessalon River, Day, Bright addi-

tional, Bright and Thompson. The rocks were mapped in a little more detail than

could be attempted by Logan and Murray, but not in as great detail as is desirable.

The delineation of lines of contact, for instance, is generally approximate and hund-

reds of diabase dikes were not mapped at all. The map, however, shows the outlines

of great masses of diabase which were not shown by the early workers, although their

occurrence was often noted here and there by inscribing the word " greenstone " on

the old map. The presence of the diabase intrusions may have some economic im-

portance, because similar masses at Cobalt and Gowganda are responsible for the for-

mation of the rich silver deposits at these two localities. As a matter of fact it is

already known that cobaltite and native bismuth do occur about 25 miles north of

Thessalon in the township of Otter. The map of the Thessalon area, which Is now
ready for the engravers, will not be issued at present.

2The name Laurentian was here given to granite and gneiss, similar in app
the rocks farther east, in the Ottawa valley and elsewhere, to which it had been applied.

The Lake Huron " Laurentian," however, was not proved by Logan and his associates to

be of the same age as the granite gneiss of the Ottawa valley. In other words, the name
Laurentian was applied provisionally to the Lake Huron rocks. Logan supposed, as the

following quotation shows, that both the "Laurentian" and later "intrusive" granite were
present in considerable volume in the area, but in this he was in error. All the granite and
granite gneiss studied by Mr. Knight appear to be intrusive into that part of Logan's
"Huronian" that Is now known as the Timiskamian.

" The Intrusive granite occupies a considerable area on the coast of Lake Huron, south
of Lake Pakowkami. It there breaks through and disturbs I Laurentian
series, and forms a nucleus from which emanates a complexity of dykes, proceeding to

conslderabli distances. A.s dykes of a similar character are met with Intersecting the
rocks of the Huronian [Timiskamian] series, the nucleus in question is supposed to be of
the Huronian ;ik'-. as well as the greenstone dykes which an- intersected by it." (Geology

inada, isfi?,. n Rfl i

From the n that it was not Logan's Inten Ion to describe the granites
that ore Intrusive Into any part of his "Huronian" as Laurentian.—W.G.M.

f Mines. Vol. XXII, Pari [I., pp. 123 et seq., and Geol. Soc. Am., 1914,
. r .
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In addition to the Thessalon area, referred to in the preceding paragraph, some

attention was paid to two other localities, one at Echo lake, 30 miles to the west, the

other at Killarney, 100 miles to the east. The Echo Lake area is in the territory

included in Logan's detailed map of the north shore of Lake Huron, while Killarney

is many miles to the east of this. (Fig. 1.)

The Animikean sediments and Nipissing diabase in the Thessalon area closely

resemble rocks of like age in Cobalt, Gowganda and Timagami.

THE THESSALON AREA

The rocks examined in 1914 in the Thessalon area may be classed according to

the following legend, the youngest rocks being shown at the top of the table; it will

be noted that the Keewatin, Grenville, Laurentian and Timiskamian series were not

found, in so far as the examination proceeded. About 100 miles east of Thessalon,

however, the Timiskamian and Algoman are well exposed at Killarney, where the age

relation of the two series is excellently shown. The rocks at Killarney are referred

to later in this report.

Table showing Age Relations of Rocks in the Thessalon Area

' Diabase dikes. These intrusives intersect the Nipissing

diabase.

KEWEENAWAN

ANIMIKEAN

Intrusive Contact

Nipissing diabase, similar to that at Cobalt and Gowganda.

It sometimes grades into pink micro-pegmatite.

Thessalon greenstone. The rock is a fine-grained basalt.

sometimes amygdaloidal.

Intrusive Contact

(1) Pink quartzite and arkose with thin beds of jasper

conglomerate. Similar to Lorrain series at Cobalt.

(2) Slate-like greywacke, beautifully and thinly bedded.

(3) Conglomerate, greywacke, slate-like greywacke, quartz-

ite, arkose.

Great Unconformity

ALGOMAN » Granites, massive and at times gneissoid.

Algoman Granite

The oldest rock in the Thessalon area is granite. On the north shore of Clear

lake, in township No. 188, the granite is medium in grain, pink in colour, containing

few ferro-magnesian constituents such as mica or hornblende. In places it becomes

coarser in grain, when the feldspars have a tendency to become porphyritic. The rock

does not sbow gneissoid structures where it is exposed along the shore and elsewhpre,

but is is intersected by numerous pink felsite dikes. This granite occurs at the north

end of the Thessalon area.

The south part of the Thessalon area consists largely of granite, which, along the

shore of Lake Huron presents unexcelled and continuous exposures for study. It was

discovered here that the rock does not consist of a single intrusion but of many intru-

sions, and deserves to be called a granite complex (Fig. 2). On an island south of Dayton

railway station the complex was found to consist of rocks of at least five ages. The

oldest rocks are fragments of dark, basic gneiss and green schist. These fragments

are caught up in an intrusion of coarse, grey granite containing biotite. The grey

granite and its included fragments are intersected by pink, medium-grained granite
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dikes. The fourth intrusion is a fine-grained red granite with few coloured con-

stituents. Finally, it was found that all of the previously mentioned rocks are intruded

by coarse-grained granite pegmatites which, however, are uncommon. Beginning with

the oldest rock—the basic fragments—the later intrusions become progressively more

acidic, ending with granite pegmatite. The inclusions of basic gneiss and schist are

innumerable: frequently they are drawn out into bands in the granite, producing a

typical banded gneiss. The largest area of the basic material found is about 15 chains

in diameter, and around its borders may be seen the mechanism by which the banded

gneiss is formed. This area occurs on lot 26 of the township of Thessalon River.

On the Indian Reserve, about six miles east of Thessalon, a large mass of the basic,

fine-grained schist enclosed in the granite complex contains a band of grey quartzite

20 feet wide, both schist and quartzite being cut in a complex manner by light-coloured

granite dikes. This quartzite may be part of the Keewatin-Grenville iron formation,

or part of the Timiskamian series. Other similar inclusions of quartzite were noted

elsewhere in the Algoman granite along the shore in this vicinity, and also on Pakow-

kami lake.

What part, if any, of the granite complex described in the two preceding para-

graphs is intrusive into the Timiskamian is not known.

Animikean

The Animikean rocks in the Thessalon area are similar lithologically to rocks of

like age in the Cobalt area. They also appear to have suffered about the same degree

of metamorphism and are resting for the most part in horizontal or gently inclined

positions (Fig. 3). In mapping the areal distribution of the formations it was found

that for the scale adopted—two miles to the inch—the three subdivisions which were
used at Cobalt could also be applied here. Thus the subdivisions adopted are:—

(1) Pink quartzite and arkose with thin beds of jasper conglomerate. This group

is similar to the Lorrain series in the Cobalt area. Thickness 400 feet, plus.

(2) Slate-like greywacke, beautifully and thinly bedded. Thickness 100 feet, plus.

This rock is also characteristic of Cobalt.

'3) Conglomerate, greywacke, slate-like greywacke, quartzite and arkose. Xo
estimate of the thickness of this group was made.

Unconformity at Base of Animikean

The basal member of the Animikean resting on the Algoman granite has been seen

at four different points, at all of which occurs a coarse conglomerate. The first of

these was discovered by R. D. Irving in 1887 on an island four miles east of Thessalon.

Later it was studied by Pumpelly and Van Hise* who described the conglomerate as

follows:—

The pebblea and boulders instead of being widely separated are packed closely
together. Within a very small area, a sauare yard or square rod. may be found all

varieties of the material occurring within the Basement Complex—that is. many
phases of crystalline schist, gneiss, granite and granite gneiss. On one of the islands
In which the contact was seen the line of reparation is perfectly sharp and irregular,
bending at one place al an angle of 50 degrees. Also the foliation of the granite
gneisses abuts almost at right angles against the line of contact at one place. The
contact here, then, has all the characteristics of one of erosive unconformability. Upon
the second island, instead of a clear line of contact between the conglomerate and
Basement Complex, there Is an apparent gradation, the change occurring within 5
or feet. Here the solid granite gneiss is flrsl broken: then in passing upward the
angular fragments have moved somewhat: in passing still farther upward they beet
roundish and are mingled with extraneous material, until a boulder conglomerate is

reached which ; s in every respect like that before described.

•U.S. Qeol. Sur. Bull. 360. dd. 414-415.
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The basal conglomerate described above may have a thickness of 100 feet or more

on these islands. It passes upwards into grey quartzite, showing beautiful cross-bed-

ding. The quartzite has a thickness of hundreds of feet, and at its top contains a

bed a few feet thick of pink arkose, on which rests the Thessalon greenstone (Fig. 4).

The thickness of the basal conglomerate is evidently variable, since on the mainland

one mile north of the island, on the west side of lot 1, of the township of Thessalon

River East, the grey quartzite virtually rests upon the granite, holding a few scattered

boulders of it. This is a most striking unconformity. It has not previously been des-

cribed, and is the second of the four localities at which the unconformity was seen.

The third point at which the basal conglomerate of the Animikean rests on the

granite is at the west side of Bass lake, on the point at the narrows, on lot 9 in the

third concession of Day township. The conglomerate and granite are separated by

six feet of drift, but there is no doubt that, holding, as the conglomerate does,

numerous pebbles and boulders of the underlying granite, there is a great unconformity

between the two series.

Finally, a fourth contact, making in all three contacts discovered by the author,

was found at the north end of the Thessalon area, on the north part of lot one in the

sixth concession of Haughton township, 20 miles north of Lake Huron. The conglom-

erate at the base is coarse in grain containing pebbles 3 to 5 inches in diameter; one

pink granite boulder was found having a diameter of four feet. The rock contains

a great variety of pink granite fragments and boulders, fine to medium in grain, and

massive, although one or two were seen to have a gneissoid texture. Other fragments

noted were brilliantly coloured red jasper and medium-grained greenstone. The great

unconformity between the granite and sediment is apparent.

Succession of Sediments in Animikean

The conglomerate described in the preceding paragraph is a thick formation, and

continues to the east for one and three-quarter miles, when it is succeeded by a beauti-

fully bedded, slate-like- greywacke which rests in practically horizontal position. This is

group No. 2 referred to in the subdivisions of the Animikean, and has a thickness of

100 feet or more. It occupies the central part of Gould township. The contact between

the conglomerate and "slate" is drift-covered. Farther east of this contact, about a

mile and a half, the " slate " w^as observed to pass upwards gradationally into pink

arkose and quartzite having a thickness of 400 feet, plus, and containing thin beds of

jasper conglomerate. This is group No. 3, and is not only lithologically similar to the

Lorrain series at Cobalt but also, like that series, appears to be the highest member

of the Animikean.

Judging from what the author saw during the field season of 1014, it is probable

that a general succession of formations in the Animikean, applicable to the whole

original Huronian area of Logan, cannot be established. The succession varies from

locality to locality. It is probable that the history of sedimentation in the Animikean.

when it is finally worked out. will prove to be of a complex nature. The known uncon-

formity within the series may add to the complexity. This local unconformity has not

yet been detected in the Thessalon area, although present at Echo lake and else-

where.

The Keweenawan

The Keweenawan series in the Thessalon area is divisible into three igneous

groups:— (1) The Thessalon greenstone, which by many author has been classed as

of Keewatin age, (2) the Nipissing diabase, and (3) younger diabase dikes. The

diabase dikes intersect groups Nos. 1 and 2. The Thessalon greenstone and Nipissing

diabase have not been found in actual contact, and consequently their age relationship

is not known. If some of the diabase dikes winch intersect the Thessalon greenstone
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prove to be Nipissing diabase, then the greenstone will be the oldest of the three

groups which compose the Keweenawan. In point of volume the Nipissing diabase is

the most important of the three rocks. The Thessalon greenstone has an area of some

15 square miles or more, while the younger diabase dikes occupy a very small area

Indeed. It may be added that the effusives and intrusives of the Keweenawan of

Michigan are also of varying ages.

The Thessalon Greenstone

By far the greater part of the Thessalon greenstone is an uniformly fine-grained

basalt lacking amygdaloidal, scoriaceous or agglomeratic facies. The amygdaloidal tex-

ture does, however, occur here and there, but it may be said with truth that the agglom-

eratic and scoriaceous facies are rare. The two latter varieties were found about halfway
between Thessalon and Livingstone creek, and again on the southeast quarter of lot 25,

east part of the township of Thessalon River. At the latter place the base of the Thessalon

greenstone is at one point amygdaloidal and visicular, and this facies rests directly

on the underlying, gently dipping Animikean sediments. Pink felsite, showing in

some cases amygdaloidal varieties, occurs on Wawa, and other islands, and on the main-

land between Thessalon and Livingstone creek. In the short time devoted to its

study, it was not ascertained whether the felsite is an acid facies of the Thessalon

greenstone or whether it is a younger, intrusive rock. At one locality on the mainland

there seemed to be a transition between the felsite and greenstone, while on an island

the contact was found to be sharp. The pink felsite is cut by diabase dikes: so also

is the Thessalon greenstone. An analysis of the typical greenstone from the south-

west quarter of lot 22 of Thessalon River township gave the following results:—

Per cent.

SiO: 52.18

FeO 4.14

Fe2 3 8.91

A1,0, 17.26

CaO 5.83

MgO 3.86

Na.0 2.86

K,0 1.76

H2 2.56

CO. 50

99.86

The jointing in the greenstone is in places perfectly hexagonal, but it is for the

most part irregular. Fig. 5 shows some of the types which were noted. Rarely, if

ever, does the jointing approach the appearance of pillow structure characteristic

particularly of Keewatin lavas in Ontario.

The age relation of the Thessalon greenstone to the conglomerates, quartzites, and

r.ther Animikean sediments is clear and unmistakable. Actual contacts, showing the

greenstone in igneous contact with the Animikean, were discovered at three places:—
'1) at the mouth of Livingstone creek, four miles east of Thessalon, (2) on

the west side of lot 1, east part of the township of Thessalon River at the roadside,

and (3) on the southeast quarter of lot 25 in the same township in the valley of

Livingstone creek. Of the three localities the last mentioned is the best one to study,

and is shown in Fig. 6. The contact is excellently exposed lor about 200 feet near the

base of a cliff—probably a cliff caused by faulting—which rises steeply above Living-

stone creek to a height of some 40 feet (Fig. 6.) The greenstone rests with igneous

contact on pink arkose and fine-grained conglomerate showing bedding, and the con-
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tact is seen to follow the bedding planes, both bedding planes and contact dipping to

the southwest at about 15 degrees. The conglomerate contains pebbles of quartz and

granite less than an inch in diameter. For the greater distance along the exposed

junction the basalt is massive, but at one point the rock for a few feet is amygdaloidal

and visicular, and this variety rests directly on the underlying sediments. The igneous

rock at this interesting point has caught up small fragments of the arkose or fine-

grained conglomerate.

In addition to these three contacts, which are all at the east side of the green-

stone, a fourth was found on the west boundary of the greenstone about a mile north

of the town of Thessalon immediately east of the main road. The greenstone is in

contact with grey and pink quartzites. The plane of junction dips under the igneous

rock at an angle of 60 degrees to the northward. The greenstone is brecciated, possibly

owing to faulting, at and near its junction with the quartzites.

Although actual contacts of the Thessalon greenstone and granite were not found,

on account of the drift, it is certain that the two rocks do occur in contact with each

other at various points.

AL60MAN
L

»V*% I Granite

ANIMIKEAN

Pink arkose

KEWEENAWAN

Thessalon greenstone

\Grey cfuartzite

_Ji3 Conglomerate

Fig 4—Cross-section, lot .U> in the township of Thessalon River, showing relations of Thessalon
greenstone, Animikean sediments and Altfoman uranite. The figure is not drawn to scale

A cross-section showing the relation of the Thessalon greenstone to the Animikean

sediments and Algoman granites is shown in Fig. 4. The conglomerate, holding

boulders and pebbles of granite, rests with great unconformity on the granite; this

relationship lias long been known, having been first described by Sir Wm. Logan.

The conglomerate passes gradually upwards into grey quartzite and finally into

pink arkose or fine-grained conglomerate, upon which rests the Thessalon greenstone.

The grey quartzite, which is beautifully cross-bedded, is the most important member
of the sediments. Its thickness is measured in hundreds of feet. At th£ three con-

tacts discovered on the east side of the greenstone this rock is always resting on the

pink arkose and conglomerate; the first and second contacts are about a mile apart;

the third lies about a mile and a half to the northeast of the second.

Other cross-sections, if drawn, would show the Thessalon greenstone in igneous

contact with the granite, the sediments being absent. It would, therefore, appear that

the greenstone cuts its way through sediments and granite alike.

Form of Thessalon Greenstone

It has been pointed out by Sir Archibald Geikie5 that it may occasionally be a

somewhat difficult matter to distinguish between a sill and a subaerial stream of lava,

* Text Book of Geology, Fourth Edition, Vol. II., p. 732.
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more especially when, owing to extensive denudation, or other cause, only a small por-

tion of the rock can now be seen. In regard to the Thessalon greenstone it may be

remarked that on account of the uncommon occurrence of amygdaloidal or visicular

textures it is probable that the rock has the form of an intrusive sheet or sill which

did not quite reach the surface. Most of the contracts show its sill-like nature (Fig. 6).

It is known that sills may have amygdaloidal textures.

Fig. 5—Examples of jointing in the Thessalon greenstone. The two illustrations on the left
about 18 inches in their greatest diameter, the remaining figure is four feet

Fig. 6 Thessalon greenstone resting on gcntl> dipping Sediments ol Animikean age. I See also l-'ig. -4

)

The line of contact is shown a little hclow the centre of the photograph

15 B.M.
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Nipissing Diabase

The Nipissing diabase, which occurs in dikes and sills, is similar lithologically to

the diabase at Cobalt and Gowganda, and, therefore, a detailed description of the rock

will not be given in the present report. Besides the diabase facies the rock also shows

gabbro varieties. In addition, " pink spots " frequently develop in both varieties con-

sisting of micrographic intergrowths of quartz and feldspar. At times this acidic

material may form most of the rock, when it may properly be called micropegmatite

or granophyre. Another point of similarity which the diabase in the Thessalon area

bears to the diabase of the Gowganda area is found in the presence of aplite dikes

occurring in the rock in the township of Day.

The rock is largely developed in the townships of "Wells, Day, Bridgland and Kirk-

wood.

Echo Lake Area

Although about a month was spent in examining the rocks in the vicinity of

Echo lake and Echo river, the area will not be described in detail in the present

report. It was felt, hov/ever, that the unconformity previously known to exist there

justified some work being done.

The rocks surrounding Echo lake consist of Animikean sediments and the Nipis-

sing diabase. The sediments are more disturbed and altered than those in the Thes-

salon area. Their more metamorphosed condition is shown by the presence of folds

and faults; one of the faults on the south face of Echo mountain, at the north end of

the lake, has rendered the sediments quite schistose. The rocks around the lake dip

at angles of about 10 to 45 degrees and more, with an average dip of probably 25

degrees or less.

The succession of formations in the Echo Lake area was believed by the Inter-

national Committee in 1904 to be as follows: 6

Upper slate conglomerate

Unconformity

Limestone

Lower slate conglomerate.

Quartzite

This succession was found to be correct, and a cliff west of Echo lake about half

a mile long was discovered in which the contact between the upper slate conglomerate

and limestone is splendidly exposed at many places along its entire face. The lime-

stone in the cliff is laminated, and it was found that the contact with the upper slate

conglomerate follows the lamination of the limestone. In almost every instance it

discovered that there is a transition between the limestone and the upper conglom-

erate. A bed of calcareous or dolomitic, porous and rusty-weathering greywacke from one-

eighth hi ;m Inch to three inches thick rests on the limestone; this is generally fol-

lowed bj greywacke\ sometimes more or less calcareous or dolomitic, from one to four

feel thick, above which rests typical slate conglomerate. In one instance, however,

the conglomerate was separated from the limestone by only two inches of rusty

tiering greywacke\

These observations prove that the break or unconformity between the conglomerate
; -nd limestone in this area is slight. In no instance, indeed, were the limestone beds

rved to be cul across by erosion prior to the deposition of the conglomerate.
That there is a break is shown by the presence of large and small fragments of the

limestone in the overlying conglomerate. One of these Fragments, Bve inches in

diameter, was found a distance of live feet above the limestone. The statement may
be made that, were it not for the presence ot these limestone fragments in the con-

glomerate, an unconformity would probably not be suspected. It is concluded that the

unconformity is much less in magnitude than it has hitherto been described to be.

'Report of 1utornation.il Committee on Lake Superior Geologv, Journal of Ge
Feb.-MaT . 1905.
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Approximate thicknesses of the sediments at Echo lake and vicinity are: upper
slate conglomerate, 60 feet; limestone, 120 feet; lower slate conglomerate, 60 feet;

quartzite, 500 feet.

Chemical analyses have proved that the base of the limestone is dolomitic, but

that it rapidly passes into limestone containing only small quantities of magnesia.

The table below gives chemical analyses of the limestone at Moose lake, which is

about three-quarters of a mile west of Echo lake. Nos. 1, 2, 3 and 4 are from samples
one inch, six inches, 12 feet and 20 feet respectively below the top of the limestone

bed; No. 5 is a few feet above the base of the limestone. To these analyses is added
one from Garden River (No. 6), 10 miles to the west; the sample was taken across

the bed a distance of 50 feet at intervals of five feet, this part being near the top of

the bed.

Table Showing Analyses of Limestones near Garden River and Kcho Lake

No. 1 No. 2 No. 3 No. 4 No. 5 No. 6

51.70 34. Ml 29.90 19.68 13.20 21.52

Kh ) 1.61 0.96 0.52 0.93 0.84 0.32

F"." 0.80 0.71 0.34 0.27 0.36 Trace

Al.,'». 2.65 0.63 0.30 1.51 3.90 2.64

Mm) 0.31

21.50

0.30

34.25CaO 36.00 42.39 25.97 40.75

MgO 1.84 0.21 2.12 0.73 16.74 1.21

18.82

0.73

27.05

1.05

30.39

0.62

33.78

0.76

38.22

0.83

33 03

II 0.65

99.96 99.96 hid. 19 100.05 1110.12 100.12

Prominent ridges of Nipissing diabase occur on the east and north sides of Echo
lake. A chemical analysis shows that the rock is similar to the Nipissing diabase at

Cobalt and elsewhere, and in the field they cannot be distinguished. On the west

side of Echo mountain the diabase has a sill-like form, the top of the western part of

the mountain being capped by this rock.

A chemical analysis—No. 1.—of the diabase on Echo mountain is given in the

table below. For comparative purposes two analyses of the Nipissing diabase at

Cobalt are added—Nos. 2 and 3.
7

Bureau of Mines, Vol. XIX., Pari [I., p. lor,.
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Table Showing Analyses of Nipissing Diabase.

No. 1. No. 2 No. 3

SiO,

FeO

Fe

48.92

9.32

3.81

14.10

8.69

7.69

0-89

2.77

0.54

3.05

0.12

49.84

6.40

1.51

18.94

10.32

7.39

1.28

1.99

2.57

}

48.06

9.57

1 3

Al 18.23
a 3

CaO

MgO

11.55

7.80

KO 0.27
2

\a 1.87

CO

H 3.54

S

99.90 100.24 100.89

It may be mentioned that a fine-grained dike of basalt four inches in width was
found cutting the diabase on Echo mountain. A determination of the silica content of

this dike gave 50.44 per cent. In addition to this determination an assay was made
for platinum and nickel; negative results were obtained.

The Killarney Area

The Timiskamian series consisting largely of white, vitreous quartzite, is exposed

near the fishing village of Killarney and to the west for many miles in La Cloche

mountains. The village itself is built on the Algoman granite (Fig. 7). At various

places the relations of the two series—Algoman and Timiskamian—are clearly

demonstrated. Where actual contacts of the two rocks were observed, the granite was

seen to intersect the quartzite, and to hold large and small fragments of it. The
granite, locally known as the Killarney granite, while presenting an uniformity in its

composition, at the same time exhibits a wide range in its texture. It varies in the

latter respect from fine-grained, rhyolitic or felsitic varieties to those which are medium
In grain. Again it is very coarse-grained, and at times porphyritic, showing pink feld-

spar phenocrysts half an inch in diameter. It also, at times, has a gneissoid texture.

In places the coarse-grained variety intrudes and holds fragments of the rhyolitic

facies, but at other contacts the fine-grained type grades into the coarse-grained

granite.

On an island about 50 feet long in the innermost part of Killarney bay, the Timis-

kamian series contains beds of impure limestone one to six inches thick. The beds

are contorted and Faulted and din steenly to the east. Thicker beds of limestone are

found uear the shore in the same bay.

The Timiskamian series in Frazer bay, n> tin- west of Killarney bay. contains a

low-grade Won formation [nterbedded with the quartzite. It consists of ferrnignous,

slaty material having a thickness of at least 75 feet. In June, 1914, a diamond drill

was drilling the deposit and had penetrated a distance of 70 feet. The iron forma-

tion strikes northwestward and dips steeply to the northeast.
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Faults and Fissures

Everywhere in the Thessalon area the rocks have been disturbed by faults and

fissures. The most apparent fissures are those now represented by diabase dikes, of

which the number is great. For instance, in a distance of half a mile along the shore

of Lake Huron, east of Livingstone creek, six fresh diabase dikes were observed cutting

the granite and striking northwestward. They have each a width of about 30 feet.

Similar dikes intersect the Animikean sediments. The fissures of this age were prob-

ably formed prior to and during the intrusion of the Xipissing diabase, and constituted

the channels through which the magma was erupted.

: iK- 7—Joint Planes in \k:nin;iii granite at Killarne>

A younger and easily recognizable series of fissures is represented by the numerous
veins of quartz, which, owing to the presence in them of copper sulphides, from the

COppei deposits at Bruce Mines and elsewhere. These dislocations intersect the Algo-

man and Animikean rocks and the Xipissing diabase, and were formed shortly after

the cooling and consolidation of the last mentioned rock.

The preceding system of fissures was followed by a third which cut across the
quart> veins. These were filled with molten magma and are now readily recognized
in the field as dikes. Finally there is proof that some of the striking escarpments,
which rise with precipitous faces in many parts of the area, have been caused by
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faulting. Particularly on Echo mountain at the north end of Echo lake is the evidence

of the faulting unmistakable. This great system of faulting was no respecter of for-

mations. It disturbed alike rocks of Algoman, Animikean and Keweenawan age. Prob-

ably the- great fault which runs eastward and westward of Pakowkami lake, and which

was mentioned by Logan, belongs to this class. Doubtless there are other systems of

fissures than the four to which reference is here briefly made.

MINERALS AND MINES ON THE NORTH SHORE OF LAKE HURON
In the autumn of 1914, the only mining operations that were being carried on

were at the quartz quarry near Killarney (Fig. 8). Consequently the notes given

below must refer almost wholly to properties which were then inactive. Of these,

the old Bruce copper mines have had most time and money spent on them. Their

importance many years ago is shown by the fact that prior to 1875 they constituted

one of the world's great copper mines.

A list of the minerals and other materials which are of interest on the north shore

of Lake Huron may be given as follows: copper, gold, silver, cobaltite, native bismuth,

quartz, trap rock, marble and building stones.

I iir. near killarne> on the north shore of Lake Huron. The quart/, is used for
making ferro-silicon

Copper
The most widely known deposits of copper on the north shore of Lake Huron

occur at Bruce Mines, about 35 miles east of Sault Ste. Marie. Below will be found

a description of the veins and workings. In addition to the Bruce Mines, similar

deposits occur at various places in the surrounding area, a few of which were visited.

It may be pointed out that these deposits differ radically in their mode of formation

from the nickle-copper ore bodies at ISudbury. A. P. Coleman believes that the latter

occurrences were formed mainly by magmatic segregation in a basic rock called norite,

while the former are quartz veins carrying copper pyrites. These veins vary in size

from small stringers to strong veins having a width of 50 feet, but the main vein at Bruce

Mines on which most work was done has an average width of about five and a half

feet.
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It was found during the examination that the smaller quartz veins contain a

higher average per cent, of copper than the larger veins; for instance, a vein 50 feet

wide and at least 300 feet long, at Moose lake in the Garden River Indian reserve,

does not contain any visible copper ore. On the other hand, certain small deposits in

the township of Gould show 12 inches of solid chalcopyrite.

Aj*e and Origin of Veins

The age of the copper deposits is known within narrow limits. The veins inter-

sect the Xipissing diabase and older rocks, and are in turn cut by dikes of later diabase.

It would thus appear that they are of about the same age as the cobalt-silver veins at

Cobalt.

Regarding their origin, it is probable that they were formed by hot solutions given

off during and after the cooling of the Nipissing diabase.

Although they contain, in certain instances, cobaltite and native bismuth in very

Mill at Bruce Mines, on the north shore of Lake Huron

small quantities, there is otherwise little resemblance to the rich cobalt-silver veins in

Cobalt and surrounding area. The Animikean sediments and the Xipissing diabase, on

the other hand, do present in both regions such remarkable similarities that veins

containing native silver and smaltite might be expected to occur in some favoured town-

ship. Such an area may not be discovered in the present generation.

The Hruce Copper Mines

The copper deposits in the Bruce Mines area were discovered in the year 1846,

and were reported on by Logan in 1848 and later. Prior to 1875 the mine wras one of

the world's most important copper producers, and there were shipped 47,.
r>93 tons of

concentrates to England, the average copper contents of which were about 20 per cent.

It has been e timated that during this period 400,000 tons of rock were mined, of which

100,000 remain as waste on the dumps and probably 300, were treated. Xo facts are on

record regarding the average per cent, of metallic copper which the 300,000 tons of ore
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contained, but it has been roughly calculated to be about 4^ per cent. There was

considerable loss (40 per cent.) in" treating the ore. At times during these operations

the property appears to have paid handsome dividends. Nevertheless work ceased in

1876 and the mine lay idle until 1898. Examinations made in that year by new interests

are said to have demonstrated that at a depth of 420 feet there is an ore body 18 feet

wide with an average copper content of over 3 per cent." However, success did not

follow this attempt to work the deposits and, after further work was done in 1906 and

1907, by still another company, the property was sold to Messrs Leonard and Longwell

who operated the mine in 1908 and 1909. An account of this work is given by Mr. E.

T. Corkill, in the Eighteenth Report of the Ontario Bureau of Mines on page 89. The

mine and mill are at present (June, 1915) idle.

l-'ig. Plan showing copper veins ami workings at the Bruce Mines, on the north shore of Lake Huron

The area in the vicinity of the town of Bruce Mines is divided into four sections,

which, beginning with the most westward, are the Copper Bay section, the Wellington

section, the Taylor section and the Bruce section (Fig. 9). In the various reports upon

the copper deposits these sections are constantly referred to.

The ore bodies occur in the Nlpissing diabase, and consist of quartz veins having

a vortical dip and a northwest strike. The copper mineral is chalcopyrite and, in

addition to the quartz gangue, there are small quantities of calcite and barite. It may

be added that the quartz freezes to the walls of the veins, and the walls are fairly

well denned.

8 Jour. Can. Min. Inst.. Vol. X.. 10o7. p. 150.
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Fig. 9 shows the number and extent of the veins. The deposit of most economic

value is known as No. 1. or the main lode. It has been extensively developed on the

Copper Bay and Wellington sections, which are economically the most important in

the art a under consideration. No. 1 vein appears to be a remarkably long one. On the

Copper Bay-Wellington sections it extends in unbroken regularity, except where it is

locally disturbed by minor faults and basic dikes, for about 2,000 feet. There is no

development for some 2,000 feet between this and the Taylor section to the southeast,

but what is supposed to be No. 1 vein is again shown there. Then for about 900 fe.et

there is another blank, after which the vein is exposed in workings with more or less

continuity for 2,500 feet through the Bruce section, the location of the original Bruce

mine. This makes a total of some 8,000 feet on the strike of the vein. The greatest

depth proved by actual sinking is 450 feet8
.

On the Copper Bay and Wellington sections the main vein, where distinct, has an

average width of 5.5 feet, and No. 2 vein of 5 feet. These two veins are separated by

a horse of country rock, and both are intersected by three basic dikes 20 to 30
r
eet in

width which dip at high angles.

In some instances the dikes have faulted the veins through which they cut, the

throw being about 20 feet.

Particularly in the Bruce Mines section, No. 1 vein is characterized by an off-shoot-

ing of little veins on each side of the main lode.

The Bruce section was the first to be worked in the area, these old workings

occurring at the eastward end of vein No. 1. It was abandoned after the development

of the Wellington and Copper Bay sections, which proved of most economic value.

Some work was also done from the Taylor shaft, which is about 1,000 feet northwest of

the old Bruce mine. From the Taylor shaft to the nearest portion of the Wellington

mine the distance is 2,400 feet.

The workings of the Bruce section consist of numerous shafts and openings which

extend along the strike of the vein for a distance of 2,300 feet, the ground having been

worked at intervals.

In the Taylor section the shaft has been sunk to a depth of 65 feet, from which

level drifts have been carried 197 feet to the southeast and 192 feet to the northwest.

Above the northwest drift a stope has been started from which 300 to 400 tons of rock

have been taken out.

Several shafts were utilized to develop the Wellington section (Figs. 9 and 10).

This mine has a length of 1,360 feet and an average depth of 200 feet, and stopes from

the No. 1 vein yielded at least 70^)00 tons of ore.

The workings in the Copper Bay section (Figs. 9 and 10), have a length of 1,000

feet, and three shafts were sunk, the deepest of which is 450 feet—that being the deepest

Shaft in the entire area.

The remarks made above concern veins Nos. 1 and 2. The workings upon what
is known as the South vein are scattered over a distance of about one mile, and good
ore is said to have 1 een extracted from the lode.

The North vein lies northeastward of the old Bruce mine, and little work has
been done on it.

The veins wen- sampled about sixteen years ago. One of the reports consulted
shows that the average copper contents of No. 1 vein on the Wellington and Copper
Bay Fections are about 3.3 per cent, for an average width of 5V2 feet and for 1,800 feet

along the vein. The same report shows that in the majority of cases the samples give

on assay only traces of gold, but it is interesting to know that in a few cases small
quantities of gold are present, and that in one or two cases the gold contents were
hi^h, amounting fn one sample to 2V2 oz. per ton. The gold averages 0.3 dwt. for the

Wellington section of No. 1 vein.

Another unpublished report, made a year later, shows that the average contents of

vein No. 1. in the Copper Bay, Wellington and Taylor sections are 3.8 per cent, of

9 <mt. Bureau of Mines, Vol. xvm
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copper for a width of 5.5 feet. The average contents of vein No. 2 were found to be

2.67 per cent, of copper for a width of 4.12 feet. The average silver contents of the

ore were found to be .16 oz.; only traces of gold were detected.

It has already been pointed out that the veins in the Bruce Mines area occur in the

Nlpissing diabase. If, in the future, the property be worked again, the question will

naturally arise: How deep are the quartz veins likely to descend ? It is known that

the deepest workings are 450 feet.

If the veins are confined entirely to the diabase, then their vertical extent will

depend, of course, on the depths of this rock. The thickness of the diabase depends on

its form. If, for instance, it occurs in the form of a sill, it will be more shallow than

if it occurs as a large dike or boss. The writer has seen no contacts of the diabase

with the other rocks in the immediate vicinity of the mines. To the east, however, in

the Thessalon area, known contacts are both vertical and horizontal, which would

appear to show that the diabase occurs in the form of sills and of dikes. Two hundred

miles to the northeast of the Bruce Mines, at Cobalt, it has been proved that the

Nipissing diabase is a sill with a thickness at times of about 1,100 feet. Again, at Port

Arthur the diabase also occurs as a sill. In these three cases, including that at Bruce

Mines, the rock is very similar lithologically, and it bears1 the same age relations to

surrounding rocks.

In the preceding paragraph it is supposed for argument that the veins are confined

wholly to the diabase, of which supposition there is no actual proof. On the contrary,

it is known that there are many similar veins in the surrounding region which inter-

sect not only conglomerate, quartzite, slate and other sediments, but granite as well.

Therefore, it may be that the quartz veins at Bruce Mines extend down through the

diabase and into the rocks below, but what really happens will fall to the province of

the miner to discover. The writer merely points out the various possibilities.

Other Copper Deposits

To the north of Bruce Mines and Thessalon there are a number of other copper

deposits on which work has been done, among which the Rock Lake mine may be men-

tioned as one of the chief. The quartz veins briefly described in the following para-

graphs are of a similar character to the deposits at the B'ruce mines.

On lot 12, in the third concession of Gould township, a quartz vein occurs on the

north bank of the Mississagi river at Boulder rapids. It contains copper and iron

pyrites, hematite and limonite. The vein intersects pink arkose or quartzite of the

Aniinikean, and has about an east and west strike with a dip of 75 degrees to the

south.

About three miles to the northeast there are copper prospects on lot 7 and adjacent
lots in the fifth concession of Gould township. The shaft at the roadside on lot 7 has
been sunk to a depth of about 70 feet; it does not appear to fill with water. An inspection
of this shaft shows the deposit to consist of parallel quartz veins from a fraction of an
Inch to two or three feet or more in width, containing chalcopyrite. siderite and cal-

cite. The deposits occur in conglomerate of Animikean age. The veins have been
stripped at a few points to the east for about a quarter of a mile.

To the east of these claims is located a copper prospect owned by the Copper Range
Company, on the west part of lot 4 in the fifth concession of Gould township. The
occurrence, though small, is one of the richest of the copper deposits examined, and
consists of several more or less parallel and irregular veins having a width of from
two inches to three feet or more. Some of the veins consist of solid chalcopyrite
about 12 inches wide. The veins, which occur in beautifully bedded greywacke slates
of the Animikean series, strike southeast with a steep dip to the southwest. A shaft
has been sunk to a depth of 45 feet, and a drift run at that level a distance of 45 feet.
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The Mississagi river at the north end of Wells township and the south part of

Gould township assumes a remarkably straight course in a southeast direction for about

five miles. This part of the river valley appears to follow a line of Assuring, and at

several places the fissures are filled with quartz and other minerals. The cliffs in the

" tunnel " gorge rise vertically in places for a hundred feet, and above they ascend more

gently for 100 to 150 feet. The rock along much of this part of the Mississagi is Nipissing

diabase, and at and near the quartz veins it is frequently so much decomposed that it

is now soft and may be removed with a pick. The quartz in the veins, which vary

from a few inches to several feet in width, is mostly of a white colour, but it has at

times a beautiful rose-like tint. Other minerals noted were: chalcopyrite, chalcocite,

malachite, iron pyrites, specularite, limonite, hematite and cobalt bloom. The mineral

from which the cobalt bloom was derived was not discovered, the " bloom " itself being

found in small quantities. A little work in small open pits and trenches has been done

here and there on the veins.

At Grand falls, near the south end of Gould township, considerable work was done

a number of years ago at the Grand Portage mine on a red quartz vein, which inter-

sects the conglomerate and appears to be an extension of the veins which are described

in the preceding paragraph. A plant was installed but was subsequently burned; in

the ruins may be discerned the remains of a small compressor, a hoist, pump and two

drills. The shaft at the property was sunk to a depth of 150 feet.
10

On lot 6, in the third concession of McMahon township, three townships westward

from Gould, a vein of quartz has been exposed for about 300 feet or more by cross-

trenches; in addition a 20-foot shaft has been sunk. The occurrence consists really of

a system of quartz veins which branch and unite in a most complex manner. Chal-

copyrite and pyrite occur very sparingly, but specularite is found in masses one to

four inches in diameter. The interesting point about the deposit is that it is inter-

sected by a dike of fresh diabase less than 100 feet in width. The vein occurs in grey-

wacke' of Animikean age, containing pebbles and boulders of granite, and both the

greywacke and quartz veins are cut by the diabase dike.

In the adjacent township of Morin there is located a copper prospect known as the

Topper Queen, on which a shaft has been sunk to a depth of 140 feet.

The Rock Lake copper mine is located 12 miles north of Bruce Mines, in the town-

Bhip of Hummer. In connection with mining operations a railway was built from the

town of I'.ruce Mines to the mine. In addition a great deal of money was spent on the

plant. The shaft was sunk to a depth of 420 feet, and the plant included a 200-ton

concentrator and a 10-drill Rand air compressor. The ore bodies are very irregular

veins or lenses of quartz containing copper pyrites and a little bornite. Some of the

arc said to be 20 feet wide.

About a mile to the northwest of Echo lake, a quartz vein occurs in greywacke'

of Animikean age. The vein has a width of six or seven feet, and is located about 300

feet above the lake. An adit at least 75 feet in length has been run, and a shaft of

unknown depth sunk. Small quantities of copper pyrites and rusty iron carbonate are

disseminated in the quartz.

A copper prospect known as the Canada Verde is located on lot 24 of Rose town-

ship, a few hours' drive by horse to the northwest of Thessalon. The deposit is made
up of a number of more or less parallel veins of quartz, the whole system, including

rock between veins, having a width of six to eight feet. The veins strike to the north-

west and have a vertical dip. Chalcopyrite and siderite occur in the quartz. The
deposit is found in Animikean greywacke with which are interbedded thin beds of

pink quartzite. Nipissing diabase occurs 50 feel to the southwest of the vein, and the

'"Out. P.ureau of Mines. Vol. VIII., p. 37.



1915 The North Shore of Lake Huron 237

strike of the contact of the diabase and greywacke is parallel to the strike of the vein.

Judging from what could be seen on the surface, it appears that the diabase is resting

on the greywacke.

The King Edward copper prospect, which is situated about a mile northwest of

the Canada Verde, is in Rose township on the south half of lot 11. A quartz vein about

10 feet in width with an east and west strike occurs in a prominent ridge of Nipissing

diabase. Chalcopyrite occurs disseminated in the quartz, but part of the vein is barren.

The shaft on the property is said to be 50 feet deep.

The Two Lake mine is located on lot 8 in the fourth concession of the township

of Day, about nine miles northeast of Thessalon as the crow flies. The size of the ore-

body could not be ascertained, but on the dump there are some 25 tons of ore showing

I iir. 11 Mill at Havilah (jold Mine formerly the Ophir— in the township of (lalbraith. IN miles
north of Bruce .Mines

Chalcopyrite in a gangue of quartz, siderite and calcite. Some of the material is beauti-

fully banded, showing alternate bands of siderite and quartz. The deposit occurs in

conglomerate of the Animikean series.

Quartz veins carrying copper pyrites also occur in the vicinity of the village of

Desbarats, about 25 miles west of Thessalon.

(told

Certain of the quart/, veins contain, in addition to copper pyrites, some gold. At

the Havilah mine, formerly known as the Ophir, a quartz vein was worked some years

ago for this precious metal." The property is located north of Bruce Mines, in the

township of Qalbraith, on lot 12 In the third concession. A quartz vein, carrying copper

pyrites, iron pyrites, and siderite, is exposed on the surface showing a width of 12 to

in the Ophir mine are to be found in "Vols. II., III., IV., and later reports of
intarlo Bureau of Mines.
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15 feet. It occurs in a prominent ridge of Xipissing diabase, and a shaft has been

sunk to a depth of 97 feet. There are several buildings and a mill on the property

(Fig. 11).

In the description of Bruce Mines given in an earlier part of this report it was

shown that gold occurs in the quartz veins but not in economic quantities.

Farther east, to the north of Webbwood, gold occurs at the Shakespeare mine.

Still farther east, at Long Lake mine, southwest of Sudbury, gold occurs associated with

mispickel. The latter deposit has been described by A. P. Coleman. 12

Silver

The Victoria argentiferous galena vein is situated some ten miles east of Sault

Ste. Marie, and about eight miles north of Garden River. Considerable work has been

done on this little known deposit, the shaft having been sunk to a depth of 410 feet,

with drifts and cross-cuts at the 50, 100, 150, 210, 237, 265 and 410-ft. levels. The

property has been described as follows: 13

The vein runs about north-north-west, parallel to the western side of an extensive

mass of very fine-grained reddish-grey granite or quartz-feldspar rock, from which it

is separated by a few feet of glossy, green schist and tough, green trappean rock, some
of the latter approaching the character of an amygdaloid. Work was commenced at

the Victoria mine in 1875, and at the time of the writer's visit in 1876, two shafts had
been sunk, each to a depth of 15 feet, in the midst of a belt 36 feet thick, of glossy-

surfaced, green schist, cleaving in all directions and containing galena in strings,

grains and small bunches. One of the shafts followed a vein of solid galena, mixed with
considerable dark blende and a little copper and iron pyrites, from 8 to 19 inches
thick, and the other a similar vein 10 inches thick, but containing a mixture of quartz.
This lead-bearing belt of schist is succeeded on the west by siliceous felsites and dark
green and rather coarsely crystalline hornblende-rock, which is again followed by fine-

grained, light reddish or pinkish-grey granite. This belt of veins was afterwards
worked to a considerable depth, and a large quantity of galena taken out and exported.
The proportion of silver varied from a few ounces up to 16S to the ton of 2,000
pounds, most of the ore being tolerably rich. The Cascade mine, a short distance to
the northward of the Victoria, is said to be on the same belt and to resemble the latter
in most respects.

Assays from shaft No. 2 of the mine showed at 100 feet in depth 13.2 oz. silver

and 54 per cent, of lead. At shaft No. 1 results of assays gave at 100 feet in depth

23 oz. of silver and 72 per cent, of lead; at 150 feet 26 oz. of silver and 76 per cent, of

lead; at 265 feet 10 oz. silver and 62 per cent, lead; and at 327 feet in depth 29 oz. silver

and 54 per cent, of lead.

Cobalt, Native Bismuth and Silver

The occurrence of cobaltite, an ore of cobalt, and native bismuth in Otter town-

ship, about 25 miles north of Thessalon, was described by Mr. A. G. Burrows."

On lot one in the fourth concession of the township a vein has been stripped for

230 feet and a pit 13 feet deep has been sunk; the vein in the pit is seven feet wide.

The gangue is quartz, but calcite also occurs, and in addition cobaltite and native

bismuth in small quantities. A sample consisting mostly of bismuth gave on assay the

following results: gold .03 oz , silver 15.9 oz., bismuth 59.5 per cent., cobalt trace.

Another quartz vein a foot In diameter occurs on an adjoining claim and also contains

cobaltite and native bismuth.

The veins occur in diabase, which Mr. Burrows suggests may correspond to the

Nipissing diabase at Cobalt.

'-out. Bureau of Mint--;. Vol. XXIII., pp. 218-9.
" Mineral Resources of Ont.. 1S90, d. 29.

"Ont. Bureau of Mines, Vol. XIX., Part II., p. 196.
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In McMahon township, which is two townships to the west of Otter, cobalt bloom

occurs in small quantities on the north half of lot 6 in the second concession. The

vein in which it is found has been stripped 125 feet and is very irregular. At its

widest point it is five feet across, and consists of eighteen inches of quartz and three

and one-half feet of pure white calcite. Cobalt bloom was noted in small quantities,

and also copper and iron pyrites. The vein occurs in the Nipissing diabase, and is cut

at right angles by a decomposed dike in which mica seems to be the only original con-

stituent remaining. On the northeast corner of the same lot a vein of snow-white

calcite two feet in width occurs, cutting the Nipissing diabase, but cobalt bloom was not

noted in it. The upper two-thirds of the cliff in which the vein occurs is diabase, which

rests in sill-like fashion on pink granite. The vein could not be traced downwards into

the granite on account of debris.

I'iir. 13 Steam shovel loading trap rock on cars at the quarry of the .Martin International Trap
Rock Company, at the town of Bruce Mines, on the north shore of Lake Huron

The third locality in which a cobalt-bearing mineral is known to occur is in the

Mississagl valley near the south boundary of Gould township. This has already been

described.

Cobalt bloom has been found in the trap, quarried for road purposes, near Bruce

Mines and on an island opposite Desbarats.

Quartz

The white quartzite beds of the Timiskamian series are quarried three and one-half

miles west of Killarney. in Killarney bay, the material being used for the production

of ferro-silicon by the Electm M< til.-. Limited, at \Wliand, Ontario. There is an inex-

haustible supply of quartz from this source along the north shore of Lake Huron

I Pig. 8). The beds quarried are said to contain about 98 per cent, of silica in ship-load

lots.
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Trap Rock

A large plant (Fig. 12), for crushing trap rock was erected at Bruce Mines in

1913. The rock quarried is the Nipissing diabase, "trap rock" being the trade name;
it is used for road-making. The concern, which is known as the Martin International
Trap Rock Company, got into financial difficulties in 1914, and ceased operations. The
plant has been described by Mr. T. F. Sutherland, chief inspector of mines, as follows:

The rock is taken from the quarry and hauled in 5-ton cars [Fig. 131 to a 5 by
7-foot jaw crusher, which is said to be the largest crusher in Canada. The rock is dis-

charged from the jaw crusher into No. 9 gyratory crushers, and is fed from there to
a series of bucket conveyors. From these it goes to a series of revolving trommels, in
which it is sized. The several sizes are taken on belt conveyers to the stock yard. Two
concrete tunnels run under the stock yard, and the rock is fed to a belt conveyer
which runs in the tunnels; this takes the material directly to the boats. It is esti-

mated that the plant can handle 400 to 600 tons of material per hour.

Both quarry and plant are situated on the shore of Lake Huron, which permits

shipments to be made to any port on the Great Lakes. In addition, there is a spur

line to the Canadian Pacific railway.

Building Stones

The granite at Killarney, Benjamin island and other localities is of a suitable char-

acter for building purposes. It is so situated that the material could be shipped con-

veniently by water.

At Garden River some work has been done on a bed of light grey marble, and at

one time a spur line was built from the Canadian Pacific railway to the quarry, which

is distant about a mile from the railway; the track, however, has since been removed.

A chemical analysis of the marble is given on page 227.

16 B.M.



242 Bureau of Mines No. 4

3° l.niijjiliuli' West 65° f"rom Greenwich 80°

Geological Sketch Map of Ontario, showing distribution of pre-Cambrian Rocks



1915 Metallogenetic Epochs in the Pre-Cambrian of Ontario 243

METALLOGENETIC EPOCHS IN THE PRE-CAMBRIAN OF ONTARIO 1

By Willet Q. Miller and Cyril W. Knijjht

Introduction

A few years ago Waldemar Lindgren in an instructive paper gave what he called

"an epitome of the principal epochs of the segregation of metals over our continent.
"-'

He showed that North American " metalliferous deposits have been formed [at various

epochs | since the earliest times of geological history." The deposits are grouped by

him under the headings pre-Cambrian, Paleozoic, and so forth.

In describing the pre-Oambrian deposits, Lindgren said: "The pre-Cambrian period

embraces a very long time and many differing epochs of ore formation; but for our

present purposes it will be necessary to consider it as a whole."

During the last decade, owing to the great progress that has been made in the pro-

duction of metals in Ontario, special facilities have been provided for the study of pre-

Cambrian rocks. Our information has been much increased concerning the age rela-

tions of the rocks that represent various epochs of this great period, and the ore deposits

that are associated with them. It has seemed to the authors that it might now be of

interest to present a more detailed classification than that of Lindgren of the pre-

Cambrian ore deposits of the Province, showing the various metallogenetic epochs into

whch the period may be divided. In no other part of the continent, or of the world,

has the pre-Cambrian proved to be of greater economic interest, and in no other country

arc these rocks known to be represented by more important metallogenetic epochs. The
variety of metals produced here is greater than elsewhere. The Province has not only

the world's greatest deposits of nickel, among which have been developed mines that

compare favorably in economic importance with those of any other metals found else-

wh> re. but the gold mines and the cobalt-silver areas are recognized as being among
the greatest of the world.

From the following table it will be seen that there have been at least four great

metallogenetic epochs during the pre-Cambrian period in Ontario—Grenville, Algoman,
Animik<an and Keweenawan. A fifth epoch of minor importance should probably be

added to represent the ore bodies associated with the basic intrusives that preceded

the intrusion of the Algoman granite and followed the deposition of the Timiskamian
sediments. There is proof that many important ore deposits have been removed by

erosion, and it seems not unlikely that the rocks of certain epochs, not now productive,

contained deposits which have disappeared through the removal of vast thicknesses of

material.

Since the authors have given elsewhere an explanation of the nomenclature

employed in the table, it is not necessary to deal in this paper with the names applied

to the various subdivisions of the pre-Cambrian. 3

Certain metals may occur in economic quantities in more epochs than the table

shows that they do, the authors not having been able to determine definitely the age

relations of some deposits.

Ajje Classification of Ontario Ore Deposits

KEWEENAWAN Epoch, following basic intrusions, of (a) Silver, cobalt, nickel

and arsenic at Cobalt and elsewhere, (b) Nickel and copper

at Sudbury and copper elsewhere. Certain gold deposits,

not now productive, appear to belong to this epoch.

'A paper presented before the Royal Society of Canada, Section IV., May, 1915.

•Jour, Can. Mining Inst., 1909, pp. 102-113.
3Ont. Bureau of Mines, Vol. XXII., Part 2, pp. 123 et seq., and Geol. Soc. Am., 1914,

abstr



244 Bureau of Mines No. 4

ANIMIKEAN

(ALGOMAN >

TIMISKAMIAN

(LAUKENTIAN)

LOGAMAN
Grenville

Epoch of deposition of " iron formation " as a chemical precipi-

tate.

Epoch, following granite intrusions, of gold at Porcupine and
at many other localities, and of auriferous mispickel.

Deposits of galena, zinc blende, fluorite and other minerals

also appear to have been derived from the granites, but

some of them were not formed till post pre-Cambrian time.

Preceding the intrusion of the Algoman granites, basic

intrusives, that appear to be of post-Timiskamian age, gave

rise to nickel and titaniferous and non-titaniferous magne-

tite deposits and chromite.

Epoch of minor deposition of

precipitate.

iron formation " as a chemical

Granite intrusions probably gave rise to ore deposits which
have been removed by excessive erosion, as is known to be

the case with deposits of later origin.

Epoch of deposition of extensive " iron formation " as a chemi-

cal precipitate among other sediments.

Composed largely of basic volcanic rocks.

Sequence of Intrusion and Metal Deposition

The table brings out an interesting alternation of intrusion and sedimentation, and

the importance of the igneous rocks in the formation of ore deposits. It will be seen

that there are broadly five great epochs of igneous activity, basic and acid rocks alterna-

ting, viz., (1) Keewatin, basic; (2) Laurentian, acidic; (3) pre-Algoman, basic;

(4) Algoman, acidic: (5) Keweenawan, basic, passing in places into a considerable

volume of acidic varieties. The pre-Algoman basic rocks are of greater volume and
wider extent than they are usually recognized to be, since they are frequently wrongly

classed as Keewatin. These basic rocks are represented by the sudburite of the Sud-

bury area, by the lamprophyres of Cobalt and elsewhere, and apparently by the basic

rocks of the townships of Dundonald, Reaume and others where associated with them
are nickeliferous pyrrhotite and chromite.

Owing to erosion, the sequence of metal deposition shown in the table is doubtless

incomplete. Iron formation occurs in three epochs, the Loganian, Animikean and Timis-

kamian, but is of economic importance only in the former two. Certain deposits of

titaniferous and non-titaniferous magnetites, not now being worked, are associated with

basic intrusives that appear to be of pre-Algoman age. Arsenic occurs in two epochs,

and has been produced in economic quantities from the rocks of both. In so far as is

known, gold occurs in economic quantity only in the Algoman, although small quanti-

ties are obtained in refining the copper-nickel ores, and certain auriferous quartz

deposits, not now productive, appear to be genetically connected with Keweenawan

intrusives. Nickel, as has been shown in the preceding table, was deposited in

economic quantities in two epochs. Cobalt, silver and copper are produced only from

deposits of Keweenawan age. Platinum, palladium, mercury and other metals are

found in small quantities with Keweenawan ores. Zinc and lead have been mined in

the Province, but the age relations of some of the deposits are in doubt.

The Keweenawan

The basic rocks that are classed as of Keweenawan age are found in numerous

localities as dikes, sills and flows over a vast region in that part of the protaxis occu-

pied by Ontario, Michigan and adjoining territory: in so far as can be determined at
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present these rocks are also found far to the northeast in the former territory of

Ungava, now part of Quebec, and to the far northwest in the Coppermine River basin

and northward to the Arctic coast.

In Michigan and in the Coppermine River country these basic intrusives and

extrusives are considered to be genetically connected with deposits of native copper.

In Ontario, along the north shore of Lake Huron, the Keweenawan intrusives appear

to have given rise to the deposits of copper pyrites, while at Sudbury the copper-nickel

ores and at Cobalt the silver-cobalt veins have been shown to be genetically connected

with them.

While it is not the intention in this paper to go into detailed descriptions, there

are a few facts relating to the ores that are genetically connected with the Keweenawan
basic intrusives that should be emphasized, viz.:

(1) They contain the greatest known quantities of the two magnetic metals, cobalt

and nickel, and a high percentage of the third element, iron.

(2) The deposits are widespread. In the region surrounding Cobalt, silver-cobalt

veins are found here and there over an area at least 5,000 square miles in extent.

Beyond this region cobalt ores are associated with these rocks in the township of Otter,

north of Lake Huron, and in small quantities along the shore of the lake opposite

Desbarats. Similar ores have been found in Michipicoten island in Lake Superior

and in the area tributary to Port Arthur, 500 miles distant from Cobalt. With the

effusive rocks of Michipicoten island is also found native copper under conditions

similar to those of Michigan and the Coppermine River region.

( 3 ) Some of these ores, those of Sudbury, are considered to be a direct segrega-

tion from the magma, while the cobalt-silver deposits are less direct, having been

deposited from aqueous solutions, although a few veins partake to some extent of the

character of deposits formed by segregation from a molten magma.

The Animikcan

Interbedded with the Animikean clastic sediments are vast quantities of iron forma-

tion, a chemical deposit. Through the action of aqueous solutions concentration of the

iron has taken place, giving rise to ore bodies of economic importance.

While the iron deposits of Ontario in the Animikie series of the north shore of

Lake Superior have not proved to be of much economic value, across the international

boundary in Minnesota they are represented by the great Mesabi ore bodies.

The Algoman

Gold deposits, that are found in numerous localities in the Province, from the

Quebec boundary on the east to that of Manitoba on the west, are, in many cases at

least, genetically connected with granites to which the name Algoman is applied. In

a few cases the granites are represented by more basic rocks. The gold occurs in

quartz veins, being associated usually with iron pyrites, but occasionally the ore carries

considerable arsenical pyrites or mispickel. Certain of these veins have been worked
as a sour* < of arsenic. There are thus two epochs in which arsenic has been deposited

in economic quantities, the Algoman and the Keweenawan, represented by the cobalt-

silver arsenical ores of Cobalt.

The gold deposits are found chiefly in Kcewatin schists, but a few occur in Timis-

kamian clastic rocks. It is worthy of note that the only gold deposits of the Province

that have been proved to be of great economic importance are found in, or in the

vicinity of, these Timiskamian fragmental rocks.

Most of the gold, at least in the important deposits, belongs to a later generation

than the mass of the veins, having been deposited after the veins were disturbed and

fractured.

Basic intrusives that appear to immediately precede the Algoman granite are

genetically connected with important nickeliforous pyrrhotite deposits in the township

of Dundonald, and with small deposits of chromitc and pyrrhotite that have not proved
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to be of economic value, in the township of Reaume. These intrusives have not been
definitely proved to be later in age than the Timiskamian sediments, but they appear
to be so. If this is their age, they correspond chronologically with the lamprophyre
dikes of Cobalt and elsewhere, and with the sudburite of Sudbury. Basic rocks gene-

tically connected with titaniferous and certain non-titaniferous magnetites appear to be

of the same age.

As in the case of arsenic, there are thus two epochs of nickel deposition in Ontario,

the Keweenawan and that described in the preceding paragraph.

Basic rocks contemporaneous with sudburite are more widespread in the Province
than they are generally recognized to be, as they have frequently been classed as of

Keewatin age. No age name has been applied to these rocks.

The Timiskamian

No ore deposits are known to have been formed during Timiskamian times in

Ontario. It may be added that on the United States side of Lake Superior rocks that

appear to be of Timiskamian age contain extensive deposits of iron formation, with
which are associated ore bodies of commercial importance.

Erosion has removed by far the greater part of the Timiskamian rocks that once

were widespread in Ontario, and it is possible that ore deposits of this epoch have also

been destroyed.

The Laurentian

No ore bodies that are genetically connected with Laurentian granite and gneiss

are known to occur in the Province, but as rocks of this epoch that are now exposed

at the surface represent originally deep-seated material, from above which thousands

of feet have been eroded, it is impossible to say that ore bodies of Laurentian age

have not been destroyed.

The Grenville and Keewatin

Iron formation, representing chiefly chemical deposits laid down during Keewatin-

G-renville times is widely distributed. In fact, it may be said that there is scarcely a

locality in the Province where Keewatin rocks are found from which iron formation

is absent. The iron formation usually consists of interbanded silica and iron ore,

magnetite or hematite, but at times there is considerable siderite or iron carbonate.

Through the action of aqueous solutions on the iron formation, workable deposits of

ore have been produced at various localities.

Erosion of Ore Deposits

Nearly all the ore deposits of the Province have been subjected to excessive erosion.

The few exceptions that are known are represented by so-called " blind " veins, i.e.,

those that do not come to the present surface, such as a small number of silver veins

at Cobalt.

While it is not possible to determine the total amount of erosion to which the

pre-Cambrian surface has been subjected during various epochs, since the Keewatin-

Grenville rocks appeared above the surface of the primeval ocean, it can be proved to

be enormous.

In pre-Timiskamian times the Keewatin-Grenville rocks were eroded to a great

depth, as is shown by the thickness of the Timiskamian sediments, and the deep-seated

Laurentian was exposed at the surface.

Again, in the epoch that gave rise to the Animikean sediments, erosion of all the

older series was excessive and long continued. The folded Timiskamian fragmental

rocks were cut down until they were represented merely by comparatively narro-v

belts in certain localities, while over large areas no remnant of them remained. During
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this epoch the Keewatin, Grenville and Laurentian again were subjected to great erosion.

In post-Animikean and pre-Paleozoic times there was a great erosion epoch. This

is shown, for instance, by the outliers of the Cobalt series, and the intrusives that

penetrated it.

Since Paleozoic times there has been again much erosion, and Cambrian, Silurian

and Devonian strata have been removed over vast areas, exposing the underlying pre-

Cambrian.

That many ore deposits of various ages have been destroyed during the several

epochs of erosion is evident. Two or three hundred feet more of erosion would have

left comparatively little, for example, of the Cobalt silver deposits, of which doubtless

more has been eroded than has been mined, or of the great Mesabi iron deposits of

Minnesota.

In considering the relation of ore deposits to erosion in the pre-Cambrian of

Ontario, it appears that workable ore deposits are confined to limits comparatively

near the surface of the earth.

Complete erosion of certain series of rocks, it would seem, may account for the

absence of ore deposits in some countries where the pre-Cambrian, although occurring

in considerable volume, is barren. For instance, in the northwest Highlands of Scot-

land there is evidence that fragmental series, probably corresponding to the Timis-

kamian and Animikean of Ontario, were completely eroded before the deposition of the

Torridonian which is considered to represent the Ontario Keweenawan. If we except

the Moine or Eastern schists, the age relations of which are doubtful, the rocks now
remaining in the Scottish pre-Cambrian appear to represent the Keewatin and Grenville,

with the deeply eroded roots of intrusives, and the Keweenawan. If all the sedimen-

tary series that lie between the Keewatin-Grenville and the Keweenawan had been

removed by erosion in Ontario, there would be nothing left of the ore bodies that are

now found enclosed in Timiskamian and Animikean rocks, or in the intrusives

associated with them, and the deposits of whatever age enclosed in the Keewatin and

Grenville would also have largely disappeared.

Faulting and folding have preserved parts of ore bodies that otherwise would have

been completely destroyed by erosion. This is well illustrated by the Cobalt Lake

fault, where silver veins have been protected on the downthrow side of the fault.

Had it not been for this fault, and others associated with it, practically all the ore

that has been mined in the vicinity of the fault and to the west of it would have been

removed. Folding at Kirkland lake and Porcupine has preserved comparatively narrow

Byncllnal belts of Timiskamian sediments and the weathered Keewatin rocks that

immediately underlie them, and at one time formed the surface of the earth. There

is no reason for believing that erosion has been less in the two localities mentioned

than elsewhere in the pre-Cambrian, but probably the character of the rocks, all of

which were at one time, before folding took place, subjected to surface influences,

has a bearing on the formation of openings and the deposition of ores. The gold

deposits are found both in the Timiskamian sediments and in the Keewatin, the

more schistose and more highly altered varieties of the latter group appearing to be

the more important from the economic point of view.

Relative Economic Importance of Various Epochs

The following table gives the value of the metallic production of Ontario for the

year 1913, classified according to age and origin. Considerable nickel, cobalt and

arsenic in the Cobalt ores are not represented in the table, nothing being received

tor them by the mines. A comparatively small quantity dl the nickel and copper in

the table should be credited to the deposit in Dundonald township that is associated

with the basic eruptives of pre-Algoman and probably post-Timiskamian age.

It should be understood that the ages given for the deposits do not refer to second-

ary concentration, as, for instance, in the case of iron ores, but to the epoch in which

the metals were first deposited.
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Metal Production, 1913

KEWEE.VAWAN
Silver $16,987,377

Copper 3,952,522

Nickel 14,903,032

Cobalt 525,028

Cobalt and Nickel, mixed 90,266

Arsenic 101,463

$36,559,688

ANIMIKEAN
Iron ore Nil

ALGOMAN
Gold $4,543,690

TIMISKAMIAN
Iron ore Nil

LAURENTIAN
Nil

KEEWATIN-GRENVILLE
Iron ore 237,976

Iron, pig 957.174

$1,195,150

While at present there is no production of iron ore from deposits of Animikean or

Timiskamian age in Ontario, millions of tons are mined from deposits of these epochs

in the State of Michigan.
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Graphite export to, prohibited 41
Molybdenum 53

Ayotte, P. V 145
Azoff Natural Gas Co.

Capital and date of charter 59
Bachewahnung, See Batchawana.
Baeckler, William 29
Bagshaw, G. A 148
Bailey, A. C 141

Bailey Cobalt silver mine
Producing 16
Production 14
Work at 107

Baird & Son, H. C 29
Baker, Edwin B 34
Baker, George E 29
Baker Bros 29
Baker, M. B 178
Balbach Smelting & Refining Co. ... 11
Baldovin, Stefin 86
Balkans, The 21
Ballantyne, James 167
Bancroft 166
Bannerman and Home 96
Barbeau, J. H 154
Barberio, B 86
Barite 180, 232
Barker, Harry 92
Barnard, T. Kemp 11

Barnes, William 37
Barnhardt, W. H 29

Barrie tp.

Gold mining 159, 161
Bartlctt, James 66.94
Bartlett iron mine 205
Barton tp 162, 1 53

Barton Sand and Gravel Co.
Capital and date of charter 59

Bartonville Pressed Brick Co 29

Basalt.

Abitibi Lake reg 172, 173
analyses 173
inicrophoto 174

Echo nit 228
Thessalon area 218

Bass lake, Day tp 222
Bastard tp 168
Bastien, T 144

PAGE
Batchawana 186
Battle, David 155
Battle, J. ( Jr. ) 211
Battle, J. A 107
Battle, John 37
Bauldry lake 210
Bay of Quinte 166
Baylis, John 29

Beachville 52, 151, 154
Beachville White Lime Co 34,151
Beacon Consolidated silver mine . . . 126
Beamsville Brick and Terra Cotta Co. 29

Bear.
Abitibi Lake reg 172

Bear pyrites claims 211

Beatty tp.

Farm land 171

Gold and tellurides 180-182

Rocks 172-179

Topography 172

Beatty-Munro Gold Area.
Report by Hopkins 171-184

Beaver silver mine.
Accident 76, 86

Photo 124

Producing 16

Production 14, 109

Safety department 79

Work at 109

Beaver Consolidated Mines, Ltd.
Dividends 18

Taxes paid by 56

Work by, in Temiskaming mine. 125

Beaver Oil and Gas Co 45

Beck and Aikens 46

Bedford, F. J 75, 86
Bedford tp 41

Beet sugar for potash 51

Beland, C 86

Belgium.
Nickel coinage 25

Zinc dust from 22

Belknap, S. F 165

Bell, Dr. J. M 185,208,209
Bell, David 29

Bell, James 105

Bell, M. G 152

Bell, Dr. Robert 186, 238

Bell Bros 29

Bell Bros, and Co 29

Belle River oil-field.

Belleville Pottery Co 29

Belmont iron mine 155, 157

Belmont tp 167

Bennett, A. G 167

Bennett, Robert 47

Benoit, H 88, 90

Bergin, Patrick 34, 36

Berlin Brick Co 29

Bertie tp 161,154,155

Bertie Natural Gas Co 45

Bessemer iron mine 157

Bexley tp 168

Bickell, T. P 137

Big Duck lake. N. of Scbreiber.
Report by Hopkins 9-1

3

Map of country S. of Facing 12
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PAGE
Binbrook tp 45
Biotite schist.

Big Duck lake 10
Birch Lake .Mining Co 43
Bishop. F. J 110

Bismuth.
Otter tp 217, 238

Black, Mr 83
Black river, L. Superior 172
Black tp 61

Black Donald Graphite Co 41, 164
Blackburn, Russell 164
Blair, James 37
Blake, Elias D 29

Blanche river 6

Blast furnaces.
Accidents 88-91

SAW Ontario 149

Blind River 217
Bloom. See Cobalt bloom.
Bogart Bros 29

Bompas tp 61

Bond & Bird 29

Boni, Dante 75, 86

Bonis, David 155

Boone, George H 29

Boss, L. A 37

Bothwell oil-field 47, 48

Boucher silver claims, Smyth tp.... 127

Bounties 23, 39
Boulder clay.

Abitibi Lake reg 172

Boulder rapids, Mississagi river .... 235
Bourne, George 151

Bowers, J 92

Bowker, S. T 60

Bowlby Sand, Lime, Brick Co.

Capital and date of charter 59

Boyd Pressed Brick Co.

Capital and date of charter 59

Boyer lake 202

Boylan, D. J 151

Boyle, Robin 154

Brady lake 115

Brampton Pressed Brick Co 29

Brandon Pressed Brick & Tile Co... 29

Brant lake 191, 208, 209

Brantford 45

Brantford Brick Co 29

Brantford Gas Co 45

Hrazil 25

Breakwater Quarry Co 151

Brebner, D. A 165

Breccia.
Reatty-Munro gold area 172, 175

Breen, F 86

Brent, Charles 96

Brick.
Manufacturers, list of 29-33

Statistics 3-5. 28

Bridgeburg 37, 45

Brldgland tp 225

Brigstocke, R. W 103

British America Nickel Corpn 102

British Empire.
Molybdenum resources 53

Britnell & Co 36, 166

Broadwell, Benj 29

PAGE
Brockville Mining Co 43
Brome tp 156
Brooks lake 210
Brougham tp 164
Brouse, W. H 119
Brown, A. H 112, 134
Brown, George 34
Brown, J. W 29
Brown, Oliver C 153
Brown, Omar 168
Brown Bros. Brick Co 30
Brownscombe & Sons, H 30

Bruce Copper mine.
Cross-section 234
Gold 238
Importance in early years 231

History 232

Mill, photo 231

Plan of veins and workings 232
Production 231

Quartz fissures 229
Report 232-235

Bruce section, Bruce copper mine . . 233
Bruce Mines 105, 240, 241
Buchanan, John Alexander 37

Buchanan, N 37

Buck Lake Mining Co.
Capital and date of charter 59

Bueno, J. R 83

Buff Pressed Brick Co. of Hamilton.
Capital and date of charter 59

Buffalo silver mine.
Concentration 15

Producing 16

Production 14
Safety department SO

Work at 109
Buffalo Union Furnace Co 156, 157
Builders' Cement Tiles, Ltd.

Capital and date of charter 59

Building stone.

Killarney, granite 241

Quarrying 104, 152

Statistics 3-5

Bulgaria 25

Burgess tp., N.

Feldspar 41, 156

Burgess Mines 165

Burns, Dean 37
Burnside Gold Mines, Ltd.

Capital and date of license 60

Work by 144

Burnt River 166

Burrows, A. G 171, 177, 183, 238

Burstrom, J. O 11

Burstrom gold mine 12

Bushell. William 30

Butler, Ont 96

Butters-Johnston EJngim i ring Syn . 148

Butwell Brick Co 30

Cabana, Jr., Oliver 30

Cages (shaft).

Crown Reserve mine, diagram of

gate 72

Legislation affecting 71

Porcupine Crown mine, diagram of

gate 72



252 Bureau of Mines No. 4

PAGE
Cairnes, D. D 183

Cairo tp 61, 180
Cairo Brick & Tile Works 30

Calabogie 41

Calaverite 184

Calcite.

Bruce copper mine 232
.Michipicoten iron ranges 189

Calcium carbide.

Formed in cyanamid process 51

Industry 40

Statistics 3-5

Calcium nitrate fertilizing process.. 51
Caledonia 41, 150
Calgary-Alberta Oils, Ltd.

Capital and date of charter 60
Callaghan, S. J 128
Callan, Charles M 168
Callan Bros., John 34, 36
Cambrian.
Erosion in 247

Cameron, W, M 34
Campbell. C. A 60
Campbell and Deyell 15, 183
Canada.

Chief sources of cobalt 23
Molybdenum 53
Potash imports 51
Silver currency, profit in 21

Canada Cement Co.
Belleville plant closed 156
Limestone quarrying 152, 166
Port Colborne plant operating. . . 156

Canada Crushed Stone Corporation
36, 90. 152

Canada First Mining Co 145
Canada Iron Corporation, Ltd 36
Canada Tron Minos, Ltd. ..26. 27. 155, 157
Canada Lime Company 34, 167
Canada Pebble Company 37
Canada Refining and Smelting Co... 149
Canada Sand-lime Pressed Brick Co. 33
Canada Verde copper mine. Rose tp. 236
Canada White Marble Co.

Work by, Horton tp 166
Canadian American Graphite Co.,

Ltd.

Capita] and date of charter 59
Canadian Copper Co.

Accidents 75, 86
Effect on of war 23, 24
Production 24
Quart?, quarrying 49, 99
Taxes paid by 57
Waterpower for 6

Work by 96. 97, 99
Canadian Exploration Co.

Producing 8. 9

Work by 103
Canadian Furnace Co.

Accident 88. 90
Work by 150
Furnaces number of 2K

Canadian Gas Co 45

Canadian General Electric Co 164

PAGE
Canadian Gold and Silver Mining

Company 16, 107

Canadian Homestake Gold Mg. Co... 96

Canadian Mining and Finance Co.

Acme gold mine worked by 130

Mines owned by 132

Managers, Hollinger mine 135

Officers 132

Plant, description 132

Work by 132

Canadian National Exhibition 62

Canadian Oil Companies, Ltd 48

Canadian Peat Co.

Capital and date of charter 59

Canadian Pressed Brick Co 30

Canadian Quarries & Construction
Co 36

Canadian Quarries, Ltd 36, 151

Canadian Salt Co 49

Canadian Sand and Gravel Co.

Capital and date of charter 59

Canadian Sewer Pipe and Clay Pro-

duct Company.
Capital and date of charter 59

Canadian Smelting & Refining Co.

Arsenic making 40

Cobalt ores treated by 19

Work by 149

Canadian Sulphur Ore Co 43, 156

Canadian Talc and Silica Co 161

Canfield Natural Gas Co 47

Card, N. B 30

Cardiff tp 165

Caribou Cobalt Mines Co 110

Carino, Chas 86

Carlow tp.

Corundum 40, 165

Carson. John W Ill, 140

Carson gypsum mine 150

Cart lake.

Hydraulicing 120

Silver mining in bed 122, 123

See also McKinlty-Darragh-
Savage.

Silver mining on 112

Cart Lake Cobalt Silver Mines, Ltd.

Capital and date of charter 59

Producing 14, 16

Work by on Gould mine 112

Cartor and Kittermaster 49

Cartmell. William R 36. 156

Cartwriaht Gold Fields, Ltd 182

Cascade galena mine 238

• 'as. y tp.

Silver production 14

Casey Cobalt silver mine.
Dividends 18. 19

Producing 16

Production 14

Taxes paid by 56

Work: capital; officers 109

Cataract Junction Sand and Gravel
Company.

Capital and date of charter 59
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PAGE
Cedar.
Big Duck lake 13

Cement, Portland
Gypsum for 41

Limestone for, statistics 39
Operators, list of 39
Statistics 3-5, 38

Ceylon.
Graphite 41

Molybdenum 53

Chalcocite 236
Chalcopyrite.

Beatty-Munro gold area 180
Big Duck lake 11, 13

Bruce Mines 232

Gould tp 231, 235
Chalmers, David 34, 152

Chambers, J 37

Chambers-Ferland silver mine.
Officers 109

Producing 16

Production 14

Royalty paid by 55
Work by 110

Champ, H 149
Charcoal iron 27, 28

Charles, J. H 149
Charlotte, U. S 162
Charlton 6

Chat island. Ottawa river 162

Chert.

Michipicoten iron ranges 209
Chestnut. Wm. D 34
Children, compensation for 73

Childs iron mine 27, 157
Chili.

Sodium nitrate 51

China.
Silver imports 22

China clay. See Kaolin.
Chippewa Development Co.

Capital and date of charter 59
Chippewa Oil & Gas Co 47
Chisholm. Dan 105
Chlorite schist.

Magpie iron mine 199
Christie. C. R J67
Christie, D. D 154
Chromite 244-246

Ciccale, J 92
City of Cobalt silver mine.

Bee also Mining Corporation of

Canada.
Acquired by Mining Corporation of
Canada 118

Accident 75, 86
Producing 16

City of Cobalt inning Co.
Dividends 18
Royalties paid by 55

Controlled by Mining Corporation
of Canada IIS

City silver mine. gee City of Cobalt
mine.

Clark. CT . M 109. 11*
Clark. Walter 30

PAGE
Clarke, E. B 165
Clarke. Richard 37
Clausman Mines, Ltd.

Capital and date of charter 59
Clay.

Matheson 172
Operators 96, 105
Somerville tp., for cement 168

C^ear lake. 188 tp., Alg 218
Clemens. Moses 30
Cleveland, Ohio 35, 151
Clevenger Mining Co 61
Clifton Sand and Gravel Corporation.

Accident to employee 92
Capital and date of charter 59
Operating 37

Clinker mills 35
Coast & Lakes Contracting Corpora-

tion 26, 36, 151
Cobalt.

A competitor with nickel 23

Cobalt dist.

extent of area 245
ores, percentage 16

Coins of, why not? notes by Gibson 23
Industry 22, 23
Occurrences 245
Production, 1913 248

1914 3-5

Uses 23
Cobalt bloom 236, 239
Cobalt oxide.

Refinery for 149
Statistics 3-5

Cobalt, Ont.

Modern municipal standards 58
Cobalt lake.

Hydraulic plant removed 120
Photos, full and empty 109

Cobalt silver area.

Accidents, mining 67

Deepest shaft 120
Dividends to 1914 57
Effect of war 22
Erosion, effect of 247
Faulting in, preserves ore bodies. 247
Lamprophyre 244, 246
Mines, names of producing 16

report on 107-126

Mispickel production 39
Nickel 25

Xipissins diabase 178, 235
analysis 227

Revenue drooping 58
Royalties from 55. 57
Rocks compared with L. Huron

slope 220, 222, 225. 227
Silver-cobalt veins, extent of area. 245
Waterpower for 6

deficient 7

Cobalt Central Mines Co 18

Cobalt Conu-t Mines Co.

Copper production 25

Dividends 18

Producing 16
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PAGE
Production 14

Taxes paid By 56

Cobalt Lake fault 115, 247

Cobalt Lake silver mine.

Accident 8 *>

Acquired by Mining Corporation of

Canada H8

Producing 16

Production 14

Safety department 80

Work by H9

Cobalt Lake Mining Co.

Dividends I8

Taxes paid by 56

Cobalt Porcupine Syndicate.

Capital and date of charter 60

Cobalt Provincial Mines, Ltd 16, 55

Cobalt Reduction Co 119

Cyanide annex, flow sheet 117

photo 118

Cobalt Townsite silver mine.

See also Mining Corporation of

Canada.
Accident 77. 86

Acquired by Mg. Corpn. of Canada 118

Nugget from, photo H9
Producing 16

Work at 119

Cobalt Townsite Mining Co.

Dividends 18, 19

Royalties paid by 55

Cobaltite.

Otter tp 217, 238

Coboconk 167. I 68

Coburn, Alexander 128

Cochrane, George C 134

( o< Inane silver mine 14, 16

Coco-Estelle gold claim 12

Cohen, S. W HI. 140

Coinage.
Cobalt, why not? , 22, 23

Nickel 25

Silver, notes 20, 21

Ooli man, Dr. A. P 183, 185, 238

Coleman, .1. a 47

Colrman, Walter 156

man tp.

Roads 58

Silver. Bee Cobalt silver area.

Collins. A. E 66, 94

Collins, diaries 97

Collins. John 30

Collins. \Y. 11 11

Colonial silver mine.

Mill for Right-of-Way ore 122

Non-producing 16

Work by 110

Colquhoun. W. M 96

Colunbus silver mine 110

Commonwealth Oil and C.as Co 47

1 !omp nsatloi! Vet. Si < Workmen's
Compensation Act

Concontrat ion.

Cobalt mine 19

increase in tonnage 15

Conglomerate.
Abitibi Lake reg 172

Dore river 186

Echo Lake area 225, 226
thickness 227

Michipicoten harbour, photo 190
Thessalon area 218-223

section showing 224

Coniagas silver mine.
Accident 86

Dividends 18, 19, 110

Producing 16

Production 14

Taxes paid by 56

Work by 110, 111

Coniagas Reduction Co.

Arsenic refiners 40

Bounties paid to 43

Cobalt ores treated by 19

Coniston 2, 24, 100

See also Mond Nickel Co.

Constable, R 92

Consolidated Stone Co.

Capital and date of charter 60
Construction materials.

See also Building stone, etc.

Industry 28, 39

Statistics 3-6

Conway, F. P 30

Cook, J. S 36, 151

Cook. Silas 148

Coomac Oil Fields, Ltd.

Capital and date of charter 59

Cooper, James Ill, 140

Cooper, W. H 30

Copper.
Cobalt Comet mine 25

L. Huron slope 230-235

See also Bruce copper mine.

McKinnon mine 25

Michipicoten island 245

Prices, 1831-80 216

Statistics, 1913 247

1914 3-5, 26

Sudbury nickel reg 25

Copper glance (Chalcocite).

Mississagi river 236

Copper pyrites CChalcopyrite).

Beatty-Munro gold area 180

Bit; Dink lake 11, 13

L. Huron slope

Bruce Minos 232

Desbarats 237

Gould tp 231. 23r>

Origin 245

Copper Bay section, Bruce copper

mine 232-234

Copper Cliff 99

See also Canadian Copper Co.

Copper Queen Coppermine 236

Copper Range Co 236

Cooper sulohi

For insecticide 24

Cop] : Iver 245

Coquimbite 1 ^3

l !oracite 213
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PAGE
Cordova 157
Cordova gold mine.
Photos 158, 160
Plant, description 157
Producing 8, 9

Waterpower for 6

Cordova Mines. Ltd 157
Corkill. E. T 81, 232
Corless, C. V 100
Cornhill & Son, James 30
Corundum.
Carlow tp 165
Statistics 3-5

Cost of living.

I'nited States, increase 52

Cottrell, M. F 128
Couchiching falls, Abitibi river 6

Coulson, Duncan 119
Coulson tp 171, 175

Craig pyrites mine 157

Oraigmont 40

Cranston & Son. J 30

Crawford, David 118

Crawford Bros 30

Crayfish lake 194, 195

Crean Hill nickel mine.
Production 24

Work at 97

Credit Forks Brick & Tile Co 30

Credit Valley Stone Co 36

Creighton nickel mine.
Accidents, absence of 82

Production 24

Reserves large 24

shaft, photo of starting new 98

Work at 97, 98

Creosoted Block Paving Co.

Capital and date of charter 59

Cripple Creek, Col 180
Crookston 168

Cropi, Alfred 154

Crosby, S.. tp 43

- and Wellington 161

Crowhurst, W. J 30
Crow-land tp 149

Crown gypsum mine 42, 150
Crown Reserve silver mine.

Vcident 75, 86

Concentration 15

Producing 16

Production 14, 111
Work at Ill

a Reserve Mining Co.

Dividends IS, 19

Mines controlled by 111, 111'

Officers Ill
Royalties paid by .""

Crucibles, graphite for 41, 165
Crysta' Beach 45
Crystal Oil and Gas Co 47

Crystal Oil Company.
Capital and date of charter 60

Culver, Frank L 79, 109,123
Cumberland, .1. M 30
dimming and Wallace 154

I'AI.I

Currency. See Coinage.
Currie silver mine.
Accident 75, 86
Work at 129

Curtis, Alfred H 133
Curtis Bros 30
Cutsem, R. E. G. van 109, 118
Cyanamid fertilizing process 51
Cyanide of potassium.

Effect of war on 22
From cyanamid 52

Cyanide plant.

Cobalt Reduction Co., flow-sheet
and photo 117, H8

Dane, Ont o-

Daniels, Freeman I Hg
Danskin, D 4-
Davenport, B. F 30
Davey, William 166
Davis & Son, John 30
Davis tp pi

Da >' fP 222, 225, 237
Dayton 913 919
DeBlois, W. H '.'.".83,156

De Cew falls
7

Deer.
Abitibi Lake reg 179

Deer lake
g

De Lamar, J. R '
"

^33
Delaware tp

' '
'

44
DeJler & Sons, Geo '.".".!!!! 30
Deller Bros t 30
Deloro.

Mispickel, auriferous 39
Silver refinery 19 39
Waterpower for '

g
Delor° tp '.

14'li 183, 184
Deloro Mining and Reduction Co.
Arsenic making 40
Bounties paid to 23
Cobalt ores treated by 19
Capacity increased 165

Delta, Ont 16s
Helta Lime Co '

'

'
. i^S

I' 1 obigh to [[] 164
Denison, Charles L .][ 109
De Pencier, H. P

[ 133
Desbarats 237 239
Deseronto ' 165
Desert feldspar mine 41
Desert lake \\ 162
Detroit New Ontario gold mine.
R°cks i 77( 179
Work at \%\

Devi] lake i64
Devonian.
Erosion in 247
Hudson Hay slope, mineral possi-

bilities 1
Diabase.

Abitibi lake 178
Beatty-Munro gold area 171, 171. 17". 177

photo 178
' lobalt dist 217

Pet< pson lake 120
thickness 235
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Diabase.

—

Continued. page
Gowganda silver area 217
Kamiskotia lake 178
Lake Huron slope 217
Bruce copper mine 235
Thessalon area 218, 222, 223

Lake of the Woods 190, 191
Michipicoten iron ranges 190

Brant lake 208
Helen mine 202

Kaolinized 192, 205
Port Arthur, as a sill 191, 235

Diabase mt 118
Diamond drills 54
Dill tp 48, 99

Di Rubis, G 92

Dividends.
Mining companies 19

Cobalt dist 57
Dixon gold mine 131

Dobie, J. S 216
Dobie-Leyson gold mine 180-182

Dodd, J. G 130
Dodge, Geo 30

Dolly Varden, Ont 155

Dome gold mine.
Accidfnt 78, 86

Producing 8, 9

Safety department 79, 82

Work by 133

Dome Lake gold mine.
Accident 75, 86

Work at 134

Dome Lake Mining & Milling Co 112

Dome Mines, Ltd.
Officers 133

Taxes paid by 57

Dominion Brick & Tile Co 30

Dominion Clay Products Co.

Capital and date of charter 59

Dominion Feldspar, Ltd 41, 162
Dominion Improvement & Develop-

ment Co 41, 43
Dominion Mineral Exploration Co. . . 43
Dominion Natural Gas Co

District worked by 46

Work by 45

Dominion Reduction Co. ..15, 19, 110, 111

113, 182
Dominion Salt Co 49

Dominion Sewer Pipe Co 30, 33, 92

Dominion Sugar Co 51
Don Valley Brick Works 30
Donaldson, H. L 127
" Don'ts " with explosives 76, 77
Doolittle, CM 149, 152
Dore conglomerate 186, 188, 189, 190
Dore river 186
Downing, Charles 151

Doyle. Michael 37

Doyle, William 37

Dreaney iron mine 197, 206
Drummond, Geo. E 103

Drummond silver mine 56

Drummond Fraction silver mine.
Operated by Kerr Lake and Crown
Reserve Co 111. 112

Producing 16

Drummond Fraction.

—

Continued. page
Production 14, 112
Work at 112

Drury, C. W 40, 50, 51
Dryden, Ont 6
Dryden tp 6
Dryden Timber & Power Co 30
Dublin Brick & Tile Works 30
Duckett, J. H 34
Duncan, Charles E 105
Dundonald tp 144, 244, 245
Dungey Bros 30
Dunlap, David A 132, 135
Dunlap gold mine 180, 182
Dunlop and Schmidt 30
Dunn, J 86
Dunn Natural Gas Co 46
DuPont, M 165
Dust catchers 78
Dutton oil-field 47, 48

Earle, E. P 119
East Africa, German 25
East Casey silver mine 109
East Dome Mines, Ltd 16

Eastwood Gas Co 46
Echo lake.

Copper prospecting near 236
Rocks in area 222, 225-228

Echo mt 225, 227, 228
Echo river 225-227
Edwards, E. J 165
Edwards, W. S 133
Eganville 170
Elarton Salt Works Co 49
Eleanor slates 186
Eldon tp 167
Eldorado, Ont 161
Eldorite, Ltd 50, 161
Electro Metals, Ltd 105, 239
Elephant Arch 212, 213
Elgin co.

Natural gas production 44

Elizabeth gold mine 94, 95
Elk Lake silver area 126, 127
Ellins, Wesley 90

Elliott, Alfred S 122
Elliott, William 30

Elliott and Sons, James 105
Elmsley N. tp 41

Emard. Treffl6 30

Emery, A. D 163

Empire Limestone Co 36, 37, 46, 152

Employer's liability. See Workmen's .

.

Compensation Act.

England.
Molybdenum 53

Knn is. C 43

EJnnls, R. J 137
Enterprise Gas Co 46

Epidote 207, 213

Erosion.
Effect of, on metal deposition.... 244,

246, 247

Erythrite 236, 239

Escott 169

Espanola 6

Esquesing tp 152-155
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PAGE
Essery, W. H 168

Estell, August 11

Estell, L. H 11

Eugene Munsell Co 164

Europe.
Insecticides for 24

War. See Great War, The
Evans, H. W 137

Evans Co 105

Evered, X. J 140
Exeter Salt Works Co 49

Explosives.

Accidents from 67, 69, 76

Don'ts with 76, 77

Extension silver mine. See Townsite
Extension.

Eyde, Dr. Samuel 52

Fahlband.
Sulphur lake 12

Farah, K 30. 147
Farr. L. G 36
Fasken, Alexander 109, 133
Fasken, David 119
Faults.

As preservers of mineral veins .... 247
Cobalt lake 115

Thessalon area 229
Feldspar.

Industry 40

Potash from 40, 50
Mining 162,163

Statistics 3-5

Feldspar-porphyry.
Beatty-Munro gold area. 172. 176, 17s. 179

analysis and micro-photo . . . .176, 179
photo 177

Kirkland lake 179

Fells station. G.T.R 168

Felsite dikes.

Thessalon area 218
Ferguson, D. M 112
Ferguson, G. H \1

Ferro-silicon 105, 239
Fertilizers.

8< • also Mineral fertilizers.

Feldspar 40

Operators 41

Salt 49
Fillion. S. 164

Finucane, T. R 116
Finucane, Thomas W 116

Fire.
i art wright gold mine 182
I >t-seronto smelter 165

Grand Portage copper mine 236
Orillia smelter 19

Fischle, G. C I5ii

Fieh,

Abitibi Lake reg 172
Fisher, Albert 11

Fisher-Eplett silver mine 115
Fisherville Gas Co 46
Flamborough W. tp 152

Flanagan, D. D lis

Fleming, J. H 36, 152

Fletcher '». A 16]

Fletcher, D E 159
Flieler, E. and F :'.4

17 B.M.

PAGE
Floatations. See Mining Companies.
Fluorite.

Cairo tp 180
Cripple Creek gold area, Col 180
West Beaver silver mine 97

Flynn, C. B 137
Foley Consolidated Brick & Tile Co.. 30

Foley-C/Brien gold mine 134
Foote, Wm 34

Forest fires

Mapes-Johnston silver mine 127
Schreiber, north of 13

Foster, F. W -7

Fort Erie 45

Fort Frances 6

Fort William 98

Fort William Brick and Tile Co 30, 98

Foster, R 170

Foster, William 34

Foster silver mine.
Dividends IS

Production 1*

Taxes paid by "•.

Foster Leasing Co 16

Foster Pottery Co 30

France.
Cyanamid process 52
Insecticides for 24

Molybdenum 53
Talc from, to England 50

Frances iron mine 208
Frank, E. D 30
Fraser, A. Wr 122
Fraser, James 148
Frazer, Charles 30
Frazer bay, W. of Killarney bay .... 228
Freek, Wrilliam 30
Freeman, Albert 137
Freights (Ocean).

War's effect on 49
Frey, Jno. M 34

Frid Brick Co., Geo 30
Frid Bros 30
Fritz, David 161

Frontenac co.

Zinc mining 156
Frontenac lead mine 162
Frontenac Mica Co.

Capital and date of charter 59
Operating 43, 163

Frood 99

Frood nickel mine 24, 99

Frood Extension nickel mine 99, 101

Frost.

Rock decomposition caused by .... 194
Frost, Geo. H 30
Frost, S. R 168
Fuller, Geo 30
Fungicide. See Insecticide,

Galbraith tp 237
Galena.
See also Lead.
Beatty-Munro gold area ISO

Galetta 162

Gallagher, Dan. A 152

Gallagher Lime and Stone Co 36, 152

Gait 45
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PAGE
Game.

Abitibi Lake reg 172
Gamey, R. R 95
Gananoque 6, 168
Garden River 227, 241
Gardiner, William 30
Garnet.
Goudreau pyrite claims 211

Garson nickel mine.
Accident 76, 77, 86
Production 24
Work at 101

Gas. See Natural gas.

Gauthier, G. H 60
Gauthier tp 126, 145
Gear, W. I Ill, 140
Geib, Adam 145
Geikie, Sir Archibald 224
Gems.
Mamainse, near 213

General Chemical Co.
See also Nichols Chemical Co.

Northern Pyrites Co.
Safety department 83

General Electric Co 164
Geology.
Beatty-Munro gold area 172-179
Lake Huron, N. shore 218-230
Michipicoten iron ranges 186-196
Pre-Cambrian of Ontario 243-247

Georgetown 153
Gerard Mines, Ltd.

Capital and date of charter 59
German East Africa 25
Germany.
See also Great War.
Cyanamid process 52
Graphite export to, prohibited .... 41
Molybdenum 53

Germerica Mining Co.
Capital and date of charter 59

Gibson, Thomas W.
Statistical review by 1-62
Suggestions re cobalt coinage

Gibson iron mine 210
Gilbert, George 164
Gillespie, Geo. H 156, 161
Gillespie, Geo. H. & Co 50, 161
Gillespie, John 37
Gilmour Lime and Gravel Co.

Capital and date of charter 59
Gilmour Mining Co 9
Glaciation.

Michipicoten iron ranges 192
Glen Lake Coball Minos, Ltd.

Capital and date of charter 59
Gleil Williams 152
Glendower siding, C.P.R 162
Glenwood Natural Gas Co 46
Globe Refining Co 41
Gloucester t p 170
Gloven, M. E 1:1

Gneiss.

Michipicoten iron ranges 189
Thessalon area 220

Goethite 193, 194, 197. 202
Goetz, Alois 106
Goetz iron mine 205

PAGE
Gold.
Associated with Algoman granite . 245
Big Duck lake 9-13, 61

Eastern Ontario, mining .... 157-161
Kirkland Lake area, mining. . 144-148
Lake Huron slope 237, 238
Bruce mines 233, 235

Larder Lake area, mining .... 60, 145
Porcupine area, mining 130-144
Profit tax, revenue 57
Statistics 3-5, 8, 248

Gold creek, Pine Portage bay, Lake
of the Woods 183

Gold Pyramid mine 181
Golden Fleece gold mine 159
Goldfields mine 14."

Goldie lake 128
Gooderham, Geo. H 154
Goodwin iron claims 208
Gordon, M. B. R 80, 81
Gordon & Bruce 36
Gordon & Sons, David 169
Gosselin, Charles 36, 170
Goudreau 107, 205, 206

Iron mining near. . See Dreaney
mine.

Pyrites mining near. See Goudreau
mine.

Goudreau lake 42
Goudreau pyrite mine 197

Calcite 189
Map of area 187
Notes by Parsons 211

Gould lake 43
Gould silver mine 112, 122
Gould tp.

Copper mining 235, 236
Rocks, greywacke 222

photo 221
Govenlock, J. M 30
Gowanlock, J 30, 96
Gowdy, William 155
Gowganda mining div.

Recorder's report 60, 61

Gowganda silver area.

Mining report 128, 129
Production 14
Waterpower 6

Gowland, Isaac 37
Graham, Isabel 148
Graham, R 123
Graham, Ont 94
Grand falls, Mississagi river 236
Grand river 7, 41, 150
Grand Portage copper mine 236
Granite.

Killarney, building stone 241
Leeds tp.. quarrying 168
Mica bay, near Mamainse pt.,

photo 212
Michipicoten iron ranges 189
Operators, list of 36
Production 35
Thessalon area 21S, 220, 222

Granite gneiss.

Ottawa valley 217
Thessalon area 220

Granite pegmatite 220
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PAGE
Granite Crushed & Dimension, Ltd... 36
Granow, William 145
Graphite.

Industry 41
Maynooth 41
Mining 164, 165
Operators 41
Statistics 3-5

Whitefish lake (near Calabogie).. 41

Grasett 207
Grattan tp 170
Gravel.

For ballast.

Michipicoten iron ranges ...191, 197
Niagara river 37

Industry and production 3-5, 37

Gray, Young and Sparling, Co 49

Great Britain.

Molybdenum demands 52

Silver coinage 25

profit 21

Great War, The.
Effect on industries:—
graphite 41

iron 28

pyrites 42

mineral 2

nickel 21

talc 49

silver "22

Great Western Exploration Co.

Capital and date of character .... 59

Greece, nickel coinage 24

Greene, R. T 119

Greenland, C. W 171, 184

Greenstone..
Beatty-Munro gold area 17

1

Elizabeth gold mine 95

Michipicoten iron ranges 186

Thessalon area 222, 223

Grenfell tp 184

Grenville formation.
See also Keewatin-Grenville.
Iron in 244, 246

Production, 1913 248
Grey, George R 164

Griffiths, Johnston 37

Greywacke.
Abitibi lake reg 172
Echo lake area 226
Thessalon area 218, 220

Grills, J. J 112

Gros Cap greenstone 186
Gross Cap peninsula 186
Grouse.

Abitibi Lake reg 172
Guelph 154
Guelph gold mine. See Munro gold

mine.
Guibord tp 171, 176, 181
Guillaume, Dr. Charles Ed 25
Gutcher, R 86
Gypsum.

Industry and production ....3-5, 41, 42
Morrison pyrite claims 211
Reports on mines 150

Hager, Ham 46

PAGE
Hagerman, Anson V 37
Hagersville 45, 152
Hagersville Contracting Co 152
Hagersville Crushed Stone Co 36

Hagersville Light and Fuel Co 46
Haidasz, K 86
Haig, Sir Douglas 162
Haig, J. A 162

Haileybury Brick and Tile Co 30

Haines, Jansen D 122

Haines, R. B 122
Haist, Jos 30

Hale, Samuel 105

Haliburton co.

Molybdenum 53

Hall, 100

Hallett, H 30

Hallman, J. B 30

Halton Brick Co 30

Hambly, W. J 99

Hamilton, Alex. M 46

Hamilton, Robert 37

Hamilton, Ont 45, 149

Hamilton pyrites claims 211

Hamilton and Toronto Sewer Pipe

Company 33

Hamilton Gas and Oil Co.

Capital and date of charter 59
Hamilton Pressed Brick Co 30
Hamilton Sand and Gravel, Ltd.

Capital and date of charter 59
Operating 37

Hamley, R. H 30
Hancock, William 30
Haney, M. J 167
Hanna, Mark 86

Hansen, Hans Christian 37
Harbour Brick Co 33

Hargrave silver mine 55

Harkness, James 129

Harriott, G 90

Harris, J. W 37

Harrison, H. B 153

Harrison and Beatty 36

Harvey, E 153

Harvie, Robert 183

Hasselbring, A 106, 213

Hastings co.

Molybdenum 53

Haston, John 152

Hatch, H. B 134

Haughton Tp 222

Havelock, Ont 167

Havilah (Ophir) gold mine 237

Hawk Lake 197

Hay, Alexander M 126

Hayward, George 149

Healey, Frank 37

Health of miners 78

See also Workmen's Compensation
Act.

Hearst, Ont 197
Hebert, J 34
Heckscher, August 119
Helen iron mine.
Accident 75, 76, 86
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PAGE

Algoma Steel Corpn. operating... 26

Goethite 197, 202

Hematite 197

Iron formation, photo 204

pyrites 43

Kaolin 197

notes 205, 214, 215

photo 2°4

Map of area 203

Notes, geological 202, 204

Work at 1°6

Helen Iron formation 186, 189, 208

Hematite
Frances mine 208

Helen mine 197, 202

Mississagi river 236

Henderson talc mine 161

Henry, Charles 170

Hessite 183

Hewitt silver mine 128

Hibbert, E. E 102

Hicks, David 30

Higgins, D. J 150

Higginson & Stevens 34

High falls, Michipicoten river 6

Highlands of Scotland 247

Hill & Sons, James S 30

Hill Bros 30

Hinde Bros 31

Hissock & Sons 31

Hitch, John 31

Hobson, Robert 84, 149

Hohl. Geo 31

Holden, J. B 132

Holdsworth, John 209

Holland 25

Holliday, Fred 170

Hollinger gold mine.

Accident 75, 86

Acme mine, work by
Photos 131, 137

Plant for steam and water powers 7

Production 8, 9

Section of principal workings.... 13*!

Work by 135-137

l [olllnger Gold Mines, Ltd.

Dividends 18. 19

Report 135-137

paid by 57

Hollinger Reserve Mining Co L37

Holmes, J. A 102

Holmes Q 46

Holmested, A. W 165

Holovaci, Q. 86

Unit. .li Bros 31

Home Natural Gas Co 46

Hoover, R ED., \. EC., and Menno.... 46

Hoov.r. James E 16

i [ope Manufacturing Co.

Capita] and date Of charter 59

Haughton, tp., Alg 222

Hopkins, P. EC.

Reports by, on:—
Beatty-Mnnro Gold Area ...171, L84

C.l.l al Hig Duck lake 9-13

PAGE

Hornblende.
Schreiber, north of 10

Hornblende schists.

Michipicoten iron ranges 189

Horton tp 166, 169

Hough, J. A 60

Haughton, tp.. Alg '---

Houston, J. C 144

Howey, George 36

Howlett, Fred 31

Hudson, Mrs 37

Hudson Bay slope 1

Hudson Bay Mines, Ltd.

See also Temiskaming and Hudson
Bay Mg. Co.

Abate gold claim optioned to 182

Dividends 18

Officers H2
Royalties paid by 55

Hudson Bay silver mine.
Producing 16

Production 14

Work at 112

Hughes Porcupine Mines, Ltd 144

Hull, R 86

Humberstone, Thos. Allan 31

Humberstone tp 1~>2

Humberstone Mutual Natural Gas
and Fuel Co 46

H unn. Joseph S 116

Huntingdon tp 168
Hunton-Kirkland Gold Mines, Ltd.

Capital and date of charter 59

Huronia gold mine' 8, 126, 145

Huronian Belt Co.

Capital and date of charter 60

Work by 140

Keeley mine 129

Hutchinson, F. L 112

Hyde & Snively 46

Hydro-Electric Commission of On-
tario 7

Iceland 52

Ignace granite quarry 96

Imperial Institute 52, 53

Imperial Oil Co 48

India, East
Molybdenum 53

Silver imports 22

Indian Specie Bank 21

Industrial diseases 74

Industrial Natural Gas Co 46

Ingersoll 154

Engles, J. (' 152

Inter-cities Quarries Co 36, 90, 96

international Committee on Geologi-

cal Nomenclature 225

Intt rprovincial Brick Co. of Canada.
Capita] and date of charter 60

Invar 25

Iron.

g( i also Invar.

Iron formation.

Eastern Ontario, mining suspended
155. 151

Industry depressed 27, 28
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Iron (continued) page
Magpie, Helen and Moose Mt.

mines 26
nr

Statistics 3-5, 28, 248
Michipicoten ranges, report by

Parsons 185-215

Production, 1913 248
1914 3-5

Iron formation.
Beatty-Munro gold area .. 172.176.177
Frazer bay, W. of Kirarney bay.. 228

Miehinicoten iron ranges .... 204-207
See also Keewatin-Grenville.

Iron Knob, Magpie mine 185, 201

Iron lake. Michipicoten div 209

Iron Mountain claim i See Dreany
iron mine.

Iron pyrites.

Associated with gold 245
Beatty-Munro gold area 180
Big Duck lake 10,11

Delaware tp 44
Industry 42
Michipicoten iron ranges. 197,210,211
Goudreau lake 42

Minnitaki lake 42

Mississagi river 236
Producers 43
Production 3-5

Reports on mines 94, 95, 106
Sulphide, Out 156

fif< i also Madoc Mg. Co.
Morrison pyrites mine.
Northern pyrites mine.

Irish. Mark 154
Iroquois falls 6, 172
Irwin, J 31, 90
Italy 50

Jackson, F 37
Jaffray tp 96
James, 0. C 109
James, R. H 122
James, William 31

James Devonshire, Ltd.
Capital and date of charter 59

Japan.
Cyanamid process in 52

Molybdenum 53
Nickel coinage 25

Jarvis, Ont 45

Jasper conglomerate 218, 220
Jelly, IF. M 34
Jenkins, Charles 41

Jervis and Son, John 31

John Mann Brick Co 33
Johnson, B. 161
Johnson, II. 1 37

Johnson, J 75, 86

Johnson, J. A 10
Johnson, James 31
Johnson, R. A 161
Johnson, w. W 161
Johnson-Fisher gold mine 12

Johnston, James 148

Johnston iron mine.
Xotes: photo of formation 207

Johnston iron claims 207

PAGE
Jointing.

Diagram of, Thessalon greenstone 225
Jones, James S 46
Jones, Tom R 79, 109
Jordan, E. A 83
Jorgenson, Conrad 107, 109

Josephine iron mine.
Boring in 106
Geological notes 205
Kaolin 194

Jupiter Mines, Ltd 9, 137

Kaar, John 31

Kaeding, C. D 133
Kaladar tp 159

Kalari. H 86

Kaolin.
Helen iron mine 192, 193, 197

notes 205,214,215
photo 204

Josephine iron mine 194

Uses 214

Kee, H. A 146

Keefer, C. H 37

Keele, J 205,214
Keeley silver mine 14, 129

Keewatin.
Basic volcanic rocks 244

Beatty-Munro gold area 171-176

Big Duck lake 10

Porcupine gold area.

iron formation in 246

production, 1913 24u

Michipicoten iron ranges 186-189

contact with Keweenawan, photo 191

Laurentian 205

decomposed, photo 196

Peterson lake, depth 120

Keewatin, Ont 6

Keewatin-Grenville iron formation.
Thessalon area 220

Kehoe Bros 169

Kendall, Dr. Frank A 96

Kennedy, J 154

Kennedy, Murray D 126

Kennedy, R. C 36

Kenora 6

Kenora dist.

Area taxable 58

Kenora mining div.

Recorder's report 60, 61

Kent, W 97

Kent Bros _
164

Kent co.

Natural gas production 44

Kerfoot, George 38

Kerr, Fred 31

Kerr Lake silver mine.
Accident 75, 86

Producing 16

Production 14

Work 113

Kerr Lake Mining Co.

Dividends 18, 19

Drummond Fraction mine worked
by 111,112

Officers; capital 112
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Kerr Lake Mg. Co. (continued). page

Option on Hollinger Reserve gold

mine 137

Taxes paid by 56

Keweenawan.
Metal production, 1913 248

Mica bay, near Mamanise pt., photo 212

Michipicoten iron ranges ....186, 190

contact with Keewatin, photo . . 191

Ore deposits in 243-245

Thessalon area 218, 222

section showing 224

Kilbourne, Harvey & Sons 38

Killarney, Ont.
Quartz quarry near 230

photo 104

Rocks at and near 228

granite 241

photo 229

Killarney bay 228

Kindy, D., and Sons 46

Kindy Gas Co 46

King Edward copper mine 237

Kingdom lead mine 162

Kingston.
Floor tile works 40

Lead smelter 162

Limestone quarrying 168

Mica trimming 164

Kingston penitentiary 34, 36

Kingston & Pembroke Ry 40, 50

Kingston Brick and Tile Works .... 31

Kingston Construction Co.

Capital and date of charter 59

Kingston Feldspar and Mining Co.

Feldspar mining 41

Mica mining 43

Quartz mining 49

Kingston Sand and Gravel Co. ... 38. 90

Kirkegaard, P 157

Kirkfield Portland Cement Co 168

Kirkland lake.

Faulting at, preserves ore bodies . . 247

Feldspar-porphyry dikes 179

Gold. See Tough-Oakes mine.
Tellurites 172, 184

Kirkland-Goldfields, Ltd.

Capital and date of charter 60

Kirkland Lake gold area.

Mines, report on 144-148

accidents 67
Kirkland Lake Proprietary, Ltd.

ipital and date of charter 60
Kirkland nickel mine.
Closed down 99
Production 24
Work at 101

Kirkwood tp 225

Knight, C W 189,190,202
Report by, north shore of L. Hu-

ron 216-241

Report by (and Miller), on metal-
netic epochs in the pre-

(ainlirian of Ontario 243-248

Koebel, Joseph Z 31

Kohler and Aikena 46

Kohtala, H 86

Kramer, H. L 137

Krawiec, Andrew 86

PAGE
Kruse Bros 31

Kuhn, Henry J 31

Kuster, C. R 166

L. 2586-9 gold Iocs 145

Labour. See Workmen's Compensa-
tion Act.

Lacey mica mine.
Accident 86

Operating 43, 163

Lafond, Charles 145

Laidlaw, E. C. R 122

Lainson Bros 31

Lake Huron.
Brine wells N. of 49

Geology and mineral industry of N.
shore, report by Knight.. 216-241

Keweenawan formation 245

Trap rock, N. shore 35

Lake of the Woods.
Diabase 190, 191

Keewatin 189

Molybdenum 53

Telluride of bismuth 183

Lake Shore Mines, Ltd.
Capital and date of charter 59
Non-producing 9

Work by 146
Lake Shore Sand and Gravel Co.

Capital and date of charter 59
Lake Superior.
Gems, suggested trade in 213

Lake Superior Corp'n ."7

Lally estate 36
Lally Gold Mines, Ltd.

Capital and date of charter 59
Lalor, F. R 46

L'Amable (Detlor) 157
Lamb, Alfred 46

Lamb, R. W 46
Lamb, Walter B 46

Lambe, R. B 122

Lambton co.

Natural gas production 44

Lambton oil field 1, 45

La Mine D'Or Huronia. See Huronia
gold mine.

Lamprophyre.
Beatty-Munro gold area 176

Cobalt dist 244, 246

Kirkland lake 176

Lamps, incandescent
Molybdenum for 53

Lanark co.

Apatite production 50

Landrus, J. L 127

Landrus-Charland silver mine 127

Lang Bros 31

Langman, J. G 34

Larder Lake gold reg.

Mining 145

Prospecting 62

Larder Lake nig. div.

also Beatty-Munro gold area.

Recorder's report 60, 62

Larmonth, E. A 122

Larocque and Jamieson IT' 1

La Rose silver mine.
Producing 16
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La Rose silver mine (continued). pagk
Production 14

Work at 114, 115
LaRose Consolidated Mines Co..

Dividends IS, 114
Mines worked by 113
Taxes paid by 56
Silver production 113, 114

La Rose Extension silver mine 115
Larom, Henry 10

Launders, Thos 31

Laurabel Silver Mines, Ltd.
Capital and date of charter 59

Laurendeau, J. Tr 144
Laurentian.

Erosion of ore deposits 244-247

Michipicoten iron ranges .... 186, 189
contact with Keewatin 205

Thessalon area 217
Laurentide Mica Co 164
Lava.

Beattv tp., photo 173
Lavery, H. H 141
Lawson silver mine 114, 115
Lead.

Beatty-Munro gold area 180
Big Duck lake 11

Chat island 162
Garden River 238
Statistics 4-5

Leamington Brick & Tile Co 31
Leatherdale, R. W 31
Lebel tp 145
Lebrun, A 145
Lecieur, Louis 38
Lee tp., Tim.

Prospecting in 61
Leeds tp 168
Leg lake 210
Legislation.

Affecting mining industry 8

Re cages and skips 71
Legree, J 164
Leonard, R. W 110, 216, 232
Leslie, A. R 34
Lethbridge, W. W 31

Lethbridge Brick Co.
( apital and date of charter 59
Operating 105

Levaek nickel mine.
Accident 75, 86
Production 24

Work at 100, 101
Lewisohn, Samuel A 112
Lichty, J. B 31

Light, William 31

Lime.
Eastern Ontario 167-170
Industry 34
Producers 34

S. W. Ontario 151-155

Limehouse, Ont 155
Limestone.
Beachville 52, 151
'obalt dist., analysis 227
Echo Lake area 225-227

analysis 227
For cement, statistics 39
Killarney bay 228

Limestone (continued). page
Oneida tp 150
Operators, list of 36
Production 35

See also Building-stone, statistics.

Quarrying, report on ..151-155, 167-170

Limestone, crystalline.

Olden zinc mine 166
Limnite ' 197
Limonite 197, 236
Lind, J. G 154
Lindgren, Waldemar 243
Lindner, J. C 145
Lindsay, Stephen 31
Lines, J. C 31
Lingham, W. T 31
Lint and Emerson 46
Little, C. H 112
Little Duck lake 10, 11

Little Pet gold mine 62, 86
Little River Brick & Tile Co.

Capital and date of charter 59
Livermore, Robert 112
Livingstone creek 223, 229
Lloyd, M. G 86
Logan, Hugh 36, 153
Logan, John 31

Logan, Sir William 186,216-218.222,224
Loganian formation 244

London, Eng.
Silver prices 21, 22

London Pressed Brick Co 31

Long lake, Lebel tp 145
Long lake, near Xaughton 103
Long Lake gold mine 8, 103

Long Lake Zinc Co 156, 165
Long Point lake 127
Longford Mills 153
Longford Quarry Co 36, 153
Longwell, Alexander . . 105, 110, 167, 216
Loonskin lake 209
Lome Power Co 99

Lorrain series 222
Lorrain S. tp 14, 129, 130
Loughborough tp 43, 162, 163
Loughborough Mining Co.. 43,57,86,163
Lount tp 62

Lowes, Gordon 31

Lowrey, Charles 154
Lumbermen.
Rights accorded to 7

Lumby, J. A 166
Lumsden, G. D 34

Lumsden, John 115
Lumsden silver mine 16, 115, 116

Lupton, L. R 161
Lyman, R. H 123

Lythmore 150

McAndrew, J. A 128

McCamus, T 112

McCluskey, D 90

McCormick Bros 31

McCracken Corp'n 31
McCredie, W 31

McCuaig, D 10

McCuaig gold claim 10
McDonald and Reasbeck 31

McDonald Feldspar Mg. Co 41
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PAGE
McEachern, John 216

MacFarlane, Thomas 186

McGibbon, D. Lome 113

McGibbon, Dugald 31

McGillivray, J 34

McGrenere Brick & Tile Co 31

McGugan. John 10

McGuire, H. F 60

Machine tools.

Molvbdenum for 53

Mcintosh, J. G 38

Mclntvre-Porcupine Mines, Ltd.

Mill, photo 139

Officers 137

Photo 131

Producing 8, 9

Work by 138

Workings, isometric projection . . . 139

McKay, ('has 38

Mackay Bros 31

McKelvie, A. A 112

McKinley-Darragh mine, Cobalt lake.

McKinley-Darragh-Savage.

McKinley-Darragh-Savage Mines, Ltd.

Dividends 18, 19

Officers 116

Option on Jupiter gold mine 137

Producing 16

Production 14, 118

Taxes paid by 56

Work by 116

McKinnon bridge, Magpie river .... 192

McKinnon copper mine 25

McKirdy, M 10

MacLachlan, K. S 149

McLaren, G. R 106, 213

McLaren, W. L 43

McLean, David 38

McLean Bros 31

McLeod, John 110

McLoughlin, John 31

McMahon tp 236,23ft

McMartin, John 135

McMillan. Fred ' 1

McMillan, J. G 66,94
McNamara, Thomas P 99

McNaughton, George 163

McNeill, W. K. 13,62-65,173,184,189,
193,202,216

McPhail and Wright Construction
Co 49,105

McPherson, John sr

MacRow, Henry 168

McVichie, J. A. 107,109
McVitl le tp 14.">

McWilliams, H. H 154

Madawaska river 6

Madoc 161

Madoc tp 15 fi

Madoc Mines Co 107, 211

Madson, B 10

Magnetic- declination.

Abilihi Lake- disl IT:

Magnetite.
Brant Lake iron claims 208 0f '

n

Dreany iron mine 197

Warden tp.. veinleta in serpentine i" 1
'

photo 175

PAGE
Magpie iron mine.

Accident 76, 86

Closed down 105

Iron from ore, analysis of 26

Map of area 187

Notes and photos 199-202

Operated by Algoma Steel Corpn. 26, 27

Ore, analysis 199, 202
appearance 189

Production 105

Siderite 197

See also Iron Knob.
Magpie river 6. 192 199

Mahaffay Bros 38

Maher, William 38

Maidens, Xorman 1-> (I

Maidens silver mine 130

Maisonville tp 184

Malay States.

Molybdenum 53

Maloney, John 31, 36

Malouf gold claim 184

Mamainse 185, 213

Mamainse pt 212

Mann silver mine.
Production 16
Work by 128
suspended 61

Manufacturers Corundum Co. ... 40,165
Manufacturers' Natural Gas Co 46
Map-.

Beatty-Mnnro gold area. With
report.

Helen iron mine area 203
L. Huron, N. shore (sketch) .... 216

Kowkash gold area. With report.

Magpie-Goudreau area 187

Michipicoten, western area 188
Pre-Camhrian of Ontario 242
Schreiber to Big Duck lake ( geol.

col.) Facing 12

Mapes-Johnston silver mine .... 61. 127

Map'.e City Oil and Gas Co 46

Maple Mountain dist.

Silver mining 128
Maple Sand, Gravel and Brick Co. . 38

Marble.
Garden River, analysis 241
Production 35
Quarrying, Bancroft, near 35, 166

Haley station 166
Markus, William. Limited ... 31,38,169
Marl 168
Marron, B 150
Marshall. James 36,46,153
Marshall, W. W 31

Marshall Lime & Cement Works ... 34

8( e "Isn Marshall, James
Marie r tp 6

Martin, David 31

Martin. Edward 46
Martin, Robert 86,105
Martin. S. B 105
Martin. W 90
Martin International Trap Rock Co.

36. 105, 240
Martindale gypsum mine ltfO

Mason. Charles 31
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PAGE
Mason, William Thomas 123
Massasauga point 167
Masten, C A 116
.Matabitchuan river 6

Matheson, Ont 171. 172
Matson. E 86

Mattagami river 6

Matthews, Sergeant 85

Mawhinney, Robert 31

Maxted Bros 31
Mayer and Ross 46
Maynooth 41

Mayot gold mine 182
ME gold loc 183
Meaford Brick Co 31
Medina Natural Gas Co 46

Meikle, John 153
.Melville, David 127
Mercur, R. J 165
Merkley Bros 31
Merritton 40
Mesabi iron range 245, 247
M< :als.

Sequence of deposition in Ontario. 244
Statistics. See Mineral production.

Metal Refining Bounty Act 23, 39
Metallogenetic Epochs in Pre-Cam-

brian of Ontario.
Report by Miller and Knight ..243-248

Metallurgical works.
See also Smelters.
A. eidents 66, 67, 86-91

Metals Chemical Co.
Arsenic making 40

Bounties paid to 23

Cobalt ores treated by 20,149
Meteor Silver Mining Co 118
Mexico.

Silver production 22
Molybdenum 53
Nickel coinage 25

Mica schists.

Michipicoten iron ranges 189
Michigan.
Keweenawan formation 223, 245

Michigan Central Railway Quarry.. 36

Michipicoten Harbour 186, 190, 198

Michipicoten iron ranges.
Report by Parsons 185-215

Maps 1S7, 188

Michipicoten island 245
Michipicoten nig. div.

Accidents 67
Iron mining 26, 27, 105, 106

Michipicoten river.

Waterpower 6

Michipicoten schists 186

Mickle, George R.
Notes on operation of Mg. Tax A< t. 5s

Mickle tp 127
Micropegmatite 218
Mil rophotos.

Beatty tp., basalt 17 1

feldspar porphyrj .. 179

Tough-Oakes mine, altai'e i83

Middleton, Charles 31

Miller, Charles 82, 99
Miiler, George C 109

PAGE
Miller, George J 140
Miller, Prof. W. G 190,217
Miller, A. E. & Co 31
Miller Lake-O'Brien; silver mine.
Producing 16
Taxes paid by 56
Veins, depth of 61

Work at 128, 129
Millerett silver mine 129
Millerton gold mine 132
Mills, Geo. E 31
Milton, Peter 34
Milton Pressed Brick & Sewer Pipe

Co 31

Minaker-Kirkland Gold Mines, Ltd.

Capital and date of charter 59

Miner, J. T 31

Mineral fertilizers.

Notes, by Gibson 50, 51

Mineral production.
Review by Gibson 1-62

Mineral Springs Sand & Gravel Co.

Capital and date of charter 59

Miners.
See also Workmen's Compensation

Act.

Acetylene lamps for 40

Miners' licenses 54

Miners' phthisis 74, 7S, 79

Miners' Phthisis Prevention Com-
mittee.

Conclusions of, re miners' phthisis

78, 79

Mines Leasing and Development Co. 8, 9

Mines of Ontario.
Report on 94-170

Mining.
Report on, by Sutherland 94-170

Mining accidents.
Prevention of. in Ontario mines.. 79-85
Report by Sutherland 66-93

Mining companies.
List of incorporated 59, 60

Mining industry.
Legislation affecting 8

Statistical review 1-65

Mining lands.
Revenue 54

Mining revenue 54
Mining Act of Ontario 8, 71
Mining Corporation of Canada, Ltd.

Capital and date of license 60
Dividends 18

Mines owned by 19, 118
Officers 118
Royalties paid by 55
Silver production 14

Mining Tax Act 54-57
Minnesota, C.S 194,245
Minnitaki lake 42
Miracle gold mine 86,140
Mispickel.

Associated with gold 245
Beatty- Munro gold area 180
Cobalt (list., production 39
Deloro 39
Shakespeare mine 238

Missiasagi river 235,236,239
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PAGE
Molybdenum.
Beatty tp 180
Big Duck lake ( ?) 10
Brome tp 156

Denbigh tp 164

Foreign occurrences 53

Ontario occurrences 53

Price higher 156

Monti Nickel Co.

Accident 86-90

Effect of war 49

Production 24

Quartz mining 49

Taxes paid by 57

Waterpower for 6

Work by 99-101

Monel metal 24

.Monmouth tp 165

Monteagle tp 41

Montgomery Crawford Mining Co.

Capital and date of charter 59

Montoux Bros 31

.Montreal river 6

Montreal River mining div.

Recorder's report 60, 61

Montreal street, Kingston 168
Moody, G. W 31

Moody, W. E 86

Moore, Ernest 128
Moore, Geo 38

Moore, James 34
Moose.

Abitibi Lake reg 172
Moose lake 227,231
Moose river 1

Moose Mountain iron mine.
Briquettes from ore, analysis ... .26, 27
Work at 103, 104

Moote, Melick and Lymburner 46
Morgan, J. W 60
Morin tp 236
Morley, Walker 31
Morley and Ashbridge 31

Morrison, J. H 38
Morrison, John W 146
Morrison, Neil R 126
Morrison, Thomas 166
Morrison pyrites mine 107, 197
Mosher, J 86
Moss tp 183
Mount McKay and Kakabeka Falls

Ry. Co 96
Mount McKay Products, Ltd 96
Mudri, G 86
Mullinex, W. C ::i

Mumlord, W. J 102
Munich. A. Q 162
Munro, D. W 31
Munro gold mines 181
Munro tp.

Farm land 171

Gold and tellurides 180
Topography 172
Map With report
Rocks 172-179

Munsell &• Co., Eugene 164

Muriate of potash. See Potash.
Murphy, Denis 119

PAGE
Murphy, J. S 3b
Murray, Alexander 186
Murray, Timothy 31

Murray nickel mine 102
Mushta, M 86
Muurling, I. J. R 137
Myers, J. H 161

Nagyagite 183
Nairn Centre 6, 99
Nairn Power Co 99, 100
Nancy Helen silver mine 55
Nanticoke Natural Gas Co 46
Napanee Brick & Tile Co 31
Narraway, Charles 159
Nasi, A 86
Nastonen, W 86

National Copper Co.
Capital and date of charter 59

National Council for Industrial
Safety 83

National Fire Proofing Co 32
National Gas Co.

Operating 45, 46

Natural gas.

Binbrook tp 45

Hudson Bay slope, possibility .... 1

Industry 44-47

Seneca tp 45

Statistics 3-5

Tax on 56
National Gas Co 45,46
Naughton 103
Nayler & Sons, J. W 32

Neal, Walter 32
Near, A. E 45
Neelands, E. V 110
Neilly, B 122
Nepean tp 169
Nesbitt, Robert A 38
New, Edward 32,38
New Extension Mines, Ltd 59

New Jersey 24

New South Wales.
Molybdenum 53

New York, N.Y 21,22
New York and Ontario Mining Co... 43

New Zealand.
Molybdenum 53

Newfoundland.
Molybdenum 53
Pebbles for mills 22

Niagara river 37
Niagara falls 6, 7

Niagara tp 154
Niagara Brick & Tile Co 32
Niagara Dredging, Ltd 59

Niagara Falls, Ont 45,52
Niagara Natural Gas & Fuel Co. . . 46
Niblock, G 92

Nicholas, Gideon 38
Nichols, H 38
Nichols, J. C 97
Nichols, W. H., Jr 8

Nichols Chemical Co 156
Pyrites producing 43

Safety department 83
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PAGE

Nickel.
See also Invar.
Accidents in mining 67
Beatty-Munro gold area 181
Cobalt ores 17. 25

Coinage 25

Cobalt as a competitor 23

Dundonald tp 24, 25
Industry 24, 25
Mining 96-102

profit tax revenue 57

Statistics 3-5, 23
"Nickel" (coin) 23

Nickel oxide statistics 3-5

Xicol tp 128
Xipissing diabase.

Cobalt, Ont 17S
Echo Lake area 225
For road making 241
Thessalon area 218, 222-225

Xipissing district.

Acres taxable 58
Xipissing silver mine.

Accidents, efforts to prevent 84
Concentration at 15

results 121
Producing 16

Production 14

Work at 120
Xipissing Mines Co 119
Xipissing Mining Co.
Dividends 18, 19

Option on Teck-Hughes mine 146
Taxes paid by 56

Nitric acid.

From cyanamid 51

Xo. 2 nickel mine, Copper Cliff.

Accident 86
Producing 24
Work at 99

Xo. 3 nickel mine. See Frood mine.
Xoble, J. J 43
Xomenclature, geological.

Pre-Cambrian X. of L. Huron . . . 217
Xontronite 193
Xorite 230
North America.

Metalliferous deposits, epochs of

formation 243
Xorth American Chemical Co 49

Xorth American Smelting Co 162
North Shore Gas Co 46

Xorth Star nickel mine.
Abandoned 102
Accident 86
Work at 102

Xorth Thompson Associated Mine,
Ltd 140

Xorth-Woods Mines. Ltd 59
Northeast Kirkland Mg. and Dev. Co. 59
Northern Brick Co 106
Northern Customs Concentrators,

Ltd 107,110. 114

Northern pyrites mine.
Accident 77, 86
Operating 42
Producing 43
Work at 94, 95

l'AGE

Northern Trap Rock Co 59
Northwestern Gas Co 46
Norton, Alsey 32
Norton, T. W 32
Norway 52,53
Nuca Oil Co 59
Xuggets, gold 180, 182

silver 119

Oakville Pressed Brick Co 32
O'Brien, M. J 16,122,165
O'Brien silver mine.
Concentration at 15

Producing 16
Production 14
Royalty paid by 55

Work at 121, 122
Ochre, yellow 202
O'Connell, C. A 147, 148
O'Connor, D. D 151
O'Connor tp 94
Odell & Sons, Wm 32
Oil.

Hudson Bay slope, possibility ....

Industry and production ....3-5, 47, 48
Oil and Gas Development Syn 60

Oil Springs 44

Ojaipee Company 41

Olden zinc mine 156, 165
Oliphant, A. E 168
Oliver, D. G 127
Oliver, F 157
Oliver, S. J 153
Oliver silver mine 127
Oliver Rogers Stone Co.

Capital and date of charter 60

Operating 36, 153

Oliver-Webster Co 153

Ontario.
Mineral Production 1-62

Mines, report 94-170

Molybdenum occurrences 53

Pre-Cambrian, map showing 242
metallic epochs 243-248

Tellurides, occurrences 183, 184
Ontario Marble Quarries, Ltd 166
Ontario Xational Brick Co 32
Ontario Paving Brick Co 32

Ontario Rand, Ltd 59

Ontario Rock Co 36, 167
Ontario Sand Co 59,90
Ontario Sewer Pipe Co 33

Opasatika lake, Que 183
Ophir gold mine. See Havilah gold

mine.
Ore Chimney Mining Co 159

Ore Extension Mining Co 159
Ore Mountain Mines, Ltd.

Capital and date of charter 59
Operating 161

O'Reilly, T. E 32

Orillia 19,39,149
Orthoclase.

L. Superior, for gems 213

Ottawa.
Limestone quarrying near 169
Mica trimming 164
Waterpower 6
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Ottawa river 217

Ottawa Brick Manufacturing Co. . . 32

Otter tp 217,238,245

8( e also Thessalon area.

Owen Sound 152, 1 53

Owen Sound Brick Co '''-

Painkiller gold mine 182

Painkiller lake ....171,172,180,181,184

Painter, Robert K 83

Paipoonge tp 96

Paisley and Ohisholm 32

Pakowkami lake 217, 230

Palladium production 5, 6

Palmer, K. X L02

Parham 40,41.162

Paris, Ont 45

Parker, W. R., P 109, 118

Parkhurst, A. J 150

Parks, H. W 32

Parks lake 205

Parks Sons, R. T 34

Sound 165

Parry Sound mining dlv.

\rr< 's taxable 58

Recorder's report 60, 62

Parsons, Arthur L.

Reoori by, on Michipicoten Iron

Ranges 185-215

Pashler, L. H 126
Patno, J 164
Patterson, Thos 38
Paxton & Bray 32

Pay Ore Mines, Ltd.
< apital and date of chart* r 59
Operating 161

Pearl lake 131
Pearl Lake Gold Mines, Ltd 140
Pears, William 32. 9 9

Pears & Son, James 32

Pearsall, Capt 128
Pi at statistics 3-5

Pebbles.
For clinker mills 35

For ore grinding 22

Peek, R. L. 149
Peerless Prick & Tile Co 32
Pellatt, Sir Henry M 11 S. 122
Pembroke 169
Pembroke tp 169
Pembroke Prick < !o 32
Penhorwood, Sydney Lewis 38
Penn-Canadian silver mine.

Directors 122
Producing 16

Production 1

1

Work at 122

Perkins, Geo. A 36
Persia 2K

Peterborough 6

Peterborough CO

Molybdenum 53

Peterson lake 120, 122
Peterson Lake silver mine ....11. L6, 12:'

Peterson Lake Silver Cobalt Mg. Co.

Dividends is

Work by 122

PAGE

Petrography.
Beatty-Munro Gold Area 172-179

Petroleum. See Oil.

Petty, Chas. K 32

Petzite 183
Pevi, V 92

Phillips, Robert 162
Phillips, Thomas 32

Phinn, Geo. E 32

Phosphate of lime, See Apatite.

Phosphorus 50
Pig iron. <S'ee Iron.

Piggott, Geo. & Co 32

Pike, E. B 165

Pillow lava 173, 176

Pilon, A 32

Pine Portage bay 183
Piper, Murphy & Walsh 32

Pitchblende. See Craninite.

Pittsburg Lorrain Syndicate 86, 129

Platinum production 5, 6

Platts, Frank 157

Pleistocene.

Abitibi Lake reg 172

Plummet' tp 236

Poi, Pietro 86
Ponsford, A. E 32

Ponsford, A. J 38

Poole. T. A 34

Porcelain.
China clay tor 214

Molybdenum for colouring 53

Porcupine, Ont 11, 58

Porcupine gold area.

Accidents, mining 67

Discovery 171

Dividends from mines 19

Faulting preserves ore bodies 247

Mining, report 130-144

Production 8

Waterpower 6, 7

Porcupine mining div.

Recorder's report 60, 62
Porcupine Aurum Mints Co 114
Porcupine Crown silver mine.

Accident 76, S6
Controlled by Crown Reserve Mg.

Co in
Gates for shaft-cage, diagram .... 72
Production 8, 9, 62
Work at 140, 141

Porcupine Crown Mines, Ltd.
Dividends 18, iy
Officers 14ft

Taxes paid by .">:

Work by 140, 141
Porcupine Lake Cold Mines. Ltd 141
Porcupine Miracle Mining Co 140
See also Miracle gold mine.

Porcupine Pet Gold Mines, Ltd.
Accident 86
Capital and date of charter 59
Producing 8
Work by 141

Porcupine Porphyry Hill Gold Vines.
Capital and date of charter 59
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Porcupine Vipond gold mine.

Capital and date of charter 59

Cyanide plant, description. .. .141, 142

Mill flow-sheet 143
Photo 142
Work at 141

Porphyry.
Beatty-Munro gold area 171
Porquis Junction 24

Port Arthur.
Clay and gravel operators 96

Diabase sills 191, 235
Pebbles for clinker mills 35

Port Arthur mining div.

Recorder's report 60, 61

Port Arthur Sand-lime Brick Co 33
Port Arthur silver dist 245
Port Colborne.
Lime works near 155
Limestone quarry near 151
Smelter 150

Port Colborne-Welland Natural Gas
and Oil Co 46

Port Credit Brick Co 32
Port Rowan Natural Gas Co 47

Port Sidney Land and Mining Co.

Capital and date of charter ...... 59
Porter, Thompson 38
Porteous, H. M 144
Portland cement. See Cement.
Portsmouth, Ont. 168
Portugal 25
Potash.

Feldspar as a source of 40

For fertilizing, notes 50

Canadian imports 53

Pottery.
China-clay for 214

Powell, G 86
Powell gold claim 183
Power City Crushed Stone Co 154
Pre-Cambrian.

Beatty-Munro gold area 171-179
Michipicoten iron ranges, photo

showing decomposition 195
Ontario.
map showing distribution ?*"

metallogenetic epochs 243-248

Preneveau 167
Preston. S. R 152
Price, John 3?
Price, Samuel 8

Prices, Ltd 3?
Prince Edward co 167
Princess silver mine 114. 115
Pringle, Frank 38
Production. See Mineral production.
Profit tax 56
Provincial Assay office.

Annual report 62-65
Revenue 54

Provincial Natural Gas and Fuel Co. 45, 47
Provincial silver mine 16, 55
l'-fwdobrookite 193
I'ullen, E. F 144

See also Alexo nickel mine.
Pulpwood.

Big Duck lake 11

PAGE
Pumpelly, Prof. Raphael 220

Puslinch tp 154

Pyrites. See Iron pyrites.

Pyrrhotite.
Beatty-Munro gold area 180,181

Big Duck lake 10, 11

Dundonald and Reaume tps. 25, 244-246

Michipicoten iron mines 197

Quarries.

See also Stone quarries.

Accidents 66, 67, 90-93

Algoma-Sudbury dist 104,105

Eastern Ont 166-170

Killarney bay 239

Southwestern Ont 151

Quartz.

Dill tp 4P, 99

Industry 48, 49

Statistics 3-5

Quartz-diabase.

Beatty-Munro gold area 177

petrography 178

Quartz porphyry.

Big Duck lake 10, 13

Pebbles, Beatty-Munro gold area.. 177

Porcupine 13

Quartzite.

Abitibi Lake reg 172

Killarney bay 228, 239

Echo Lake area 225, 227

Thessalon area 218, 220, 222, 224

Queensboro pyrites mine 43, 156

Queensland 53

Queenstown Quarry Co 36, 154

Quinlan and Robertson 36, 168

Rabbits.
Abitibi Lake reg

Radul— ?

Raglan tp

Rainy river

Rainy River dist.

Acres taxable

Ransford. John
Rathfon, Ben
Rayner, George W
Rea gold mine
Reaume tp

Red-pine pt.. Iron lake.

Reeb, John A
Reeb limestone quarry .

Reed, Mrs. A
Reeves, T

.62,

Refineries.

Silver, Deloro

Work at, S.W. Ont
Refractory Ore Converters, Ltd.

Capital and date of charter..

Reid. Fenton
Renfrew
Renfrew co.

Molybdenum
Renfrew White Granite Co

Republic Iron and Steel Co

172
75

40

6

58

49

155
105
144

244

209
34

155
32

163

165

149

59

36

169

53

166

26
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Revenue.
See also Mining revenue.
From waterpower 7

Reyner, George 167

Reynolds feldspar mine 41, 162

Rhyolite 189

Rice, Geo. A 32

Rice, J. A 129

Richardson, A 163

Richardson, C. A 109

Richardson, C. S 149

Richardson, H. W 156, 162

Richardson & Son, James 32

Richardson feldspar mine 162

Richardson zinc mine 156, 165

Rideau Canal Supply Co 38, 169

Ridgemount 155

Ridgeway, Ont 154

Ries, John 32

Right-of-Way silver mine.
Producing 16

Production 14

Work at 122

Right-of-Way Mines, Ltd 18, 110

Right-of-Way Mining Co 18,55
Rilett. David 32

Ritchie, S. S 112

Rivers and Streams Act 7

Roads.
Coleman tp 58

Trap rock for 35, 241

Rohb tp 178

Robbins, P. A 132, 135

Robertson, D. & Co 34, 36

Robertson, J. F 100

Robertson, James 162

Robillard. R. E 170

Robillard and Son, H 170
Robinet Brick Co 32

Roche. Harold 140
Rock deromposition 192, 194
Rock Lake copper mine 235, 236
Rocsand Co 59
Rockwood 153

Roddy and Monk 36

Rofel, Peter 88, 90

Rogers, G. R 128

Rogers, R. P 110
Rogers, F. & To 36

Rolph. John 155
Rolston, James 47
Rose tp 236
Rosenplot. Charles 161

Ross, E. T 96

Ross, J. G Ill

Ross-Arnotl iron claims 209
Rothwell. T. E 62, 63, 184

Roumania 25

Rowntree. Joshia 32

Roy, Napoleon 86

Royal Mefels Separator Co
Capital and date of charter 59

Royalties.

Gravel from Niagara river 37

Revenue 54

PAGE
Rubel Bros 36

Rubicon silver mine 128
Rumble, Harry 38
Russell, Joseph 32

Russell, Vincent 32

Russell Brick & Tile Co 32, 90

Russia 53

Ryan, Matthew 32

Ryan & Co., T. M 32

Sacred Heart College, Sudbury 104

Safety departments.
Affected by Compensation Act... 74

Various mines 79-85

St. Clair lake 49

St. Clair river 49

St. David 154

St. David's Sand Co 59

St. Mary river 6

St. Marys 154

St. Mary's Horse Shoe quarry. 36,90, 154

St. Mary's Portland Cement Co 154

Salt.

Industry 49

Hudson Bay slope, possibility 1

Statistics 3-5, 49

Saltfleet tp 151, 155
Samulski, S 86

Sand.
For ballast, Michipicoten iron

range 191. 197

Industry and production 3-5, 37

Operators, list of 37, 38

Sand-lime brick 33, 96

Sandstone industry 35, 36

Saugeen river 7

Sault Ste. Marie 197

Blast furnace 105

Rocks, early mapping 217

Waterpower 6

Sault Ste. Marie Mining div.

Recorder's erport 60, 61

Savage silver mine. Cart lake. See
McKinley-Darragh-Savage.

Schaefer Brick Co 32

Schreiber.

Gold N. of. Srr Big Duck lake.

Map of country N. of Facing 12

Schultz Bros. Co 33

Schumacher Gold Mines, Ltd.

Capital and date of charter 59

Work by 144

Schwendiman, F. W 155

Sclater limestone quarry 154

Scotland.

8< e also Scottish highlands.
Cyanide of potassium made in.... 22

Molybdenum 53

Scott, James M 32

Scott, John 44

Scott, Joseph 72, 75

Scott, M. B 149

Scott. M. J 98

Scott mica mine 164

Scottish highlands 247



1915 Index to Part I 271

l'AGE

Scramble gold mine 96

Scriven and Wbyte 43

Secord tp 6

Sections.

Bruce Mines 234

Hollinger mine 138

Thessalon tp., lot 36 224

Seneca tp 45, 150

Seneca-Superior silver mine.
Accident 77, 86

Producing 16

Production 14

Work at 122, 123

Seneca-Superior Silver Mines, Ltd.

Capital 123

Dividends 18

Officers 123

Taxes paid by 57

Work by, bed of Cart lake... 122, 123

Serbia 25

Sericite schists.

Magpie iron mine 199

Serpentine.
Abitibi Lake reg 172, 176, 177, 181

photo 175
Severn river, Simcoe co 7

Sewer pipe.

China clay for 214

Manufacturers 33

Statistics 3-5, 33

Seybold, E 122

Seymour Electric Power Co 156

Shaft accidents 67, 69,75
Legislation to prevent 71

Shakespeare gold mine 238
Shanks, James 38
Sharpe, A. L 101

Sharpe, Donald A 44

Shaw, John W 109
Sheffield, Eng 53

Sheppard, H. E 60
Sherkston 152

Sherrill, C. L 112, 134, 141

Sherwood, Geo. E 38

Shields, Henry 95

Shock, H. L 166
Shuttleworth & Co 32

Sibley, Harper 116
Sibley, Hiram W 116
Sicilia, F 90

Siderite.

Bartlett iron claims 210
Frances iron mine 208

Magpie mine 186, 197, 199
Siderite lake 210
Silas, William E. and S 43
Silica brick 214

Silicate Brick Co 33
Sills 224, 225
Silurian.

Erosion in 247
Hudson Bay slope, mineral possi-

bilities 1

Silver.

Cobalt dist, extent of area 245

Silver (continued). ^AGE

Industry and production. .3-5, 14-19, 248

Mining, Cobalt dist 107-126

Elk Lake dist 126,127
Gowganda dist 128, 129

S. Lorrain dist 129, 130

Maple Mountain dist 128

Profit tax revenue 57

Uses 20

Victoria mine, Alg 238

Silver refineries.

Deloro 165

Work at, S.W. Ont 149

Cobalt I9

Silver Leaf mine HI
Silver Queen mine.
Dividends 18

Taxes paid by 56

Work at 107

Simons, Richard W 38

Simpson lake 78

Sinden, L. H 32

Sioux Lookout. See Graham.
Sipprell, J. G 112

Sipprell, J. H 32

Sjolander, Carl 11, 13

Sjolander-McKirdy gold claims. .. .11, 12

Skill, A 60

Skiova, G. Delia 86

Skips.

Legislation affecting 71

Slate.

Abitibi Lake reg 172

Slaughter, B. G. 97

Sloan, David I44

Smelters.

Coniston ^ ^

Kingston, lead 162

Silver. See Silver refineries.

S.W. Ontario 149, 1 50

Smeltzer, J. H 102

Smith, Alex. H 146

Smith, Allan G. C 32

Smith, Arthur 38

Smith. E 90

Smith, Edward 162

Smith, Frank 150

Smith, G. T 60

Smith, John S 34

Smith, R. H.i 163

Smith, W. W 32

Smith. William 42

Smith & Co., Home 38

Smith & Son, Alexander 32

Smith Bros 32

Smith lake 211

Smith-Labine gold claim 184

Smyth and McDermott 32

Smythe, Hedley V 95

Snelgrove and Teers 32

Snively, F. L 47

Sodium nitrate 51

Somerville tp 166, 168

Soo Dredging & Towing Co 38

Souter & Co., G. S 32
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PAGE
South Africa.

.Molybdenum 53
Southern Ontario Gas Co 45
Southworth, Thos 165
Spain 42

Spanish river 6, 99

Sphalerite. See Zinc.
Standard Brick Co 32

Standard Chemical, Iron & Lumber
Co 34, 170

Standard Crushed Stone Co 36, 154
Standard Iron Co 28,165
Standard Natural Gas Co 47

Standard Oil Company of Canada... 47
Standard Smelting & Refining Co.

Arsenic making 40

Capital and date of charter 60

Cobalt ores treated by 20

Standard White Lime Co... 34, 36, 90, 154
Starling, A 90
Starr, J. L. R 116
Statistics. See Mineral production.
Steel.

Hardeners of 53

Statistics. See Iron production.
Steel Company of Canada 28, 84, 149

Steele, Edwin 33

Steelton 105
Stesphill falls, Magpie river 6, 199
Stevensville 45
Stewart. J. H. M 167
Stewarttown Quarries, Ltd 60
Stickwood, Charles 33
Stitt, J. H 148
stitt gold mine, near Kenogami.26,

148, 184
Stone, R. S 151
Stone, building See Building stone.
Stoiie quarries 35, 36
Stonrss, J. M 43, 164
Ktoncss and Anglin 164
Stoness Anglin Gilbert Mica Mining

Co.

Capital and date of charter 60

Stovall, J. H 101
itford Brick, Tile & Lumber Co.. 33

Strawberry island ::;

Street and O'Brien 168
Stroh, Henry 33
Sturgeon river, L. Nipissing 6

Sturgeon Falls 6

Sudburite 244, 246
Sudbury 1 04
Sudbury dist 3

Acres taxable 58
Sudbury Mining div.

Recorder's report 60, 61
Revenue 54

Sudbury nickel range.
Accidents, mining 67
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Fig. I Map of the Province of Ontario allowing the distribution of Paleozoic and Pre-Cambrian
rocks. Oil and gas occur in the Paleozoic formations, of which the productive fields lie in
the south part of the Province. The tfreat Paleozoic region adjacent to Hudson and James
ba> s ha-, not been prospected for oil or tfas.



OIL AND GAS IN ONTARIO

By Cyril VV. Knijjht

Introduction

From time to time in the past the Bureau of Mines has received many enquiries

regarding records of wells drilled in the Province of Ontario for oil and gas. These
records are scattered through reports of the Geological Survey of Canada, the Ontario

Bureau of Mines, the Canadian Mining Institute and other publications. To meet the

rtemand for such information it was thought that a compilation of published and un-

published logs would serve a useful purpose. This is the reason for the publication of

the present brief report on oil and gas. It may be added that the report is strictly one

of compilation, and that the compiler lays claim to little original field work. The
"eports of T. W. Gibson. W. G. Miller, G. R. Mickle. E. T. Corkill, Eugene Coste, W. A.

Parks, W. A. Johnston. H. F. H. Brumell, C. R. Stauffer, M. Y. Williams, T. Nattress

and others have been drawn on freely. In addition, the Bureau of Mines is particularly

indebted to the Geological Survey of Canada which, through W. Malcolm, has kindly

furnished many unpublished records of wells. Numerous companies and individuals

have also supplied useful information concerning their drilling operations.

Of the 407,262 square miles comprising the Province some 30 per cent, are under-

lain by rocks of Paleozoic age, the remaining 70 per cent, by pre-.Cambrian, Fig. 1.

Over half of the surface area of the Paleozoic lies in the northern part of the Province

adjacent to the flat-lying coasts of Hudson and James bays, and the remainder occupies

the region in the vicinity of Lakes Huron, Erie and Ontario. There is also a compara-

tively small Paleozoic area near the junction of the Ottawa and St. Lawrence rivers.

The northern Paleozoic region is virgin ground in so far as prospecting for oil and
gas h concerned.

Oil and gas do not occur in economic quantities in the granites, gneisses, quartz-

ites and other rocks of the pre-Cambrian. Hence when the driller passes through the

Paleozoic sediments and encounters the pre-Cambrian he invariably, if he is well advised,

ceases drilling.

The important oil and natural gas wells of the Province are confined to the Pale-

ozoic rocks of the Erie-Huron, or what is sometimes called the western, peninsula,

which latter is defined as that part of the country west and southwest of a line

between Georgian Bay and Toronto. The geology of the Paleozoic is discussed else-

where in the report, but it may be pointed out that wells which have been drilled show
that these almost flat-lying undisturbed sediments have a thickness of nearly 3,800 feet

in Lambton county, and that their thickness decreases as the pre-Cambrian rocks to
the north are approached. No reliable estimate can be made regarding the thickness
of the Paleozoic adjacent to Hudson and James bays.

The loss of some of the wells drilled in the Province are given on pages 21 to

89. Owing partly to the manner in which the logs were recorded by the drillers,

and partly to the changes in nomenclature of various formations in recent years, the
names may not correspond with the names of formations given in the legend on
page 4. The logs will be found, however, none the less of use to the practical driller.

Those records marked with an asterisk have been kindly furnished by the Canadian
Geological Survey.
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Origin o Oil and Gas

It Is not considered necessary in this report to discuss the origin of oil and gas.

There is much literature on the subject. 1
It will suffice to state briefly that the majority

of geologists believe that petroleum and natural gas are derived from tne decompo-

sition of animals or plants. This is known as the organic theory. A few workers,

notably Eugene Coste, consider that petroleum owes its origin to emanations from
volcanic rocks. This is known as the inorganic theory.
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I ormation of Oil and Gas Pools

The two main conditions necessary for the accumulation of oil and gas in economic
quantities are (1) a porous sandstone, limestone or other rock, and (2) impervious
strata of shale. ,„• other material, capping the porous reservoir to prevent the escape
of the oil or g

'The origin of oil and gas is dealt with fully i n a paper bv Eugene Coste and dis-
cussions thereon, in Vol. XXI, 1911-1912, of the Institution of Mining" and Metallurgy
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The porosity or vacant space of an ordinary sandstone is from 8 to 10 per cent.,

but there may be a rapid change in the same strata from dense rocks, almost impervious

to oil and gas, to loose, porous sand. Some sandstones are uniform over large areas.

In others the size of the individual grains varies, as does also the amount of the

cementing material, both these conditions causing variations in porosity. Sandstones

may pass into conglomerates, which, if loosely cemented, may be more porous than

sandstones.

The pores or vacant spaces are filled with varying amounts of water. In the

Appalachian field, for instance, the lowest strata seem almost dry, but, as higher mem-
bers are approached, they become more and more saturated.

If oil and gas are present in a dry porous rock, the oil may descend and collect

at the bottom, or near the bottom, of synclines. In a porous rock saturated with water,

however, the oil and gas are forced to rise on account of the differences in specific

gravity. When saturated strata are gently folded into anticlines, the gas may be found

at the top of the anticlines, the oil on the flanks, and the water in the basins or sides.

The occurrence of oil or gas in anticlines is known as the anticlinal theory. In rocks

partly saturated with water, the oil may collect at any point on an anticline or syncline.

Regarding the accumulation of gas, it may be said that under all conditions it will

most probably be found in the anticlines.

The irregular outlines of oil and gas pools are illustrated in the great fields south

of Lake Erie, Fig. 2.

Geology and Physical Features of the Western Peninsula

The following descriptions of the geology and physical features of the western

peninsula have been selected from reports by W. A. Parks, W. A. Johnston, C. R.

Stauffer, and others. The two following paragraphs are quotations from a report by

Parks. 2 The legend below is compiled from work by Parks and Stauffer.

The portion of southern Ontario which lies west of a line from Georgian Bay to

Toronto is known as the western peninsula. The whole of this region is embraced
in the coastal plain of Paleozoic age, which was laid down on the western flank of the
continental pre-Cambrian protaxis. The area is divided into two physiographic units
by a more or less abrupt escarpment (Niagara cuesta) which extends from Queenston,
on the Niasara river, to Hamilton at the head of Lake Ontario and thence into the
Bruce peninsula between Lake Huron and Georgian Bay. East of this escarpment lies

the Paleozoic lowland of eastern Ontario, which, therefore, extends only a short
distance into the western peninsula and appears as a narrow belt along its eastern
side. The western and much greater portion of the peninsula constitutes an upland
with an average elevation above the eastern lowland of 300 feet.

The Paleozoic pre-Cambrian contact extends across the Province of Ontario from
near Kingston to the head of Georgian Bay. Northward from these points it is hidden
under the waters of Lake Huron except for its occasional appearance on some of the
islands along the east side of Georgian Bay and on the islands between Manitoulin
and the north shore of Lake Huron. The formations exposed in this district are
Indicated in the following table:

1 Guide Book Xo. 5, Int. Geol. Congress. 1913. pp. 39-41.
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Devonian

Silurian

Approximate
thickness
in feet.3

Portage and Chemung 20—50

Genesee 185_

Hamilton BOO

Ma rcellus 10—30
Onondaga 100_

^ Oriskany 0—25

.Monroe 690±

Salina 950

Guelph
| ..275"*"

N La ga ra (

" ~~

Clinton 0—32
Medina 0—57
Cataract > 51—126

Richmond 2851

Lorraine 190

Eden 175

Utica 50—55

Collingwood 25_

Trenton »

Black River 550—705
Lowville J

Ordo\ ician

The deeper seated members of the Ordovician—Trenton, Black River and Low-

ville—may be studied on some of the islands north of Manitoulin island, and also in

the Lake Simcoe area. In the latter they have an estimated maximum thickness of

550 feet, of which 440 feet belong to the Trenton, and 110 feet to the Black River and

Lowville. Well borings in other parts of the Province, where the sections are com-

plete, show that the Trenton, Black River and Lowville group have a combined thick-

ness of about 600 feet. The Black River and Lowville have been carefully described

bj \V. A. Johnston, who points out that the Lowville limestone is sometimes included

in the Black River as a sub-formation. Johnson's description of the Black River-

Low villc in the Lake iSimcoe country is given in the following paragraph:'

The base of the series consists of a few feet of coarse, calcareous sandstone or
arkose which rest unconformably on the pre-Cambrian crystalline rocks. These beds
pass upward into red and green shales, with intercalated lenses or thin beds of sand-
atone, and occasionally thin beds of fine-grained, dove-coloured limestone. The
thickness of the series varies, and the beds are frequently absent on the sides and
tops of ridges or domes of the crystalline rocks, where the limestones are seen to
rest directly on the <>ld floor. The sandstone and shales are best developed in basins

'The following Information regarding the thickness of strata in the Province is given
bj Eugene Coste In the 16th Reporl of the Ontario Bureau of Mines page 115:
Dolomites and marls of the Onondaga l, to 1,600 feet with some

thick beds of rock salt in

""i limestones of the Guelph, Niagara and Clinton.275 to 375 feet
of the Medina, Hudson River and Utica 750 to 1050 feet

Trenton limestone ,„„
1 alcifero 1 , ,„ B0 ,-,.,.,

1,1 M " Niagara d Is a considerable thinning of the Onondaga, but also
il thicken follows:

Onondaga (IM ,

Guelph, Niagara, Clinton 300
Hudson River, Dtlca .'.' 1,550 to 1,850 feet

Ir, '" , "n 660 to 690 feet.

\r»*i\£ °- oV'ii'.Vf « °V,
i

;
i

;"V. 5
hat

.,
th( Cataract formation should be included in the-Medina, or at least in the Meilinian.

Guide Book No. 5, Int Geol. Cong.. 1013, pp. 33-34.
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between ridges of the crystalline rocks, where they occasionally have a maximum
thickness of about 40 feet. The red and green shales pass upward into impure mag-
nesian limestones, which on fresh fracture are greenish grey in colour and weather
yellowish brown. They are characterized by numbers of drusy cavities, occasional
quartz grains and crystals of pyrite or limonite, and are generally barren of fossils.

They are only a few feet in thickness and are followed by 6 to 10 feet of fossiliferous

blue-grey to dove-coloured limestone. These beds somewhat resemble in physical
character the typical fine-grained " Birdseye " limestone, but are less compact in

texture and weather to a shaly mass. They are overlain by 7 to 10 feet of unfos-

siliferous magnesian limestone very similar to the beds which immediately underlie

them.
Then follow about 20 feet of fine-grained, even-bedded, dove-coloured limestone.

The Lowville limestone, which is sometimes included in the Black River as a sub-

formation, is well developed in south central Ontario, and is remarkable for its

constant lithological and faunal character, not only throughout this district, but as

far as Kentucky, Tennessee and Alabama on the south.

In the vicinity of the town of Collingwood the remaining members of the Ordovician

may be studied. These formations, with their thickness, are given below:

Feet.

Richmond ( Queenston) red and green shales 235

Richmond ( Queenston) grey shales and limestone 50

Lorraine shales and arenaceous limestone 190

Eden shales 175

Ftica shales (Upper Utica) 50-55

Collingwood shales (Lower Utica) 25

In addition to the above a minor thickness of the upper part of the Trenton is also

exposed on the shore line a short distance west of Collingwood. These formations

have been described in Guide Book No. 5 in the following paragraph. 11

Collingwood formation.—Resting directly on the Trenton limestones is a series

thin-bedded limestones and dark bituminous shales. Raymond considers that

this series of limestones and shales lies below the typical Utica of New York and has
proposed the name "Collingwood" for the formation. Utica formation.—Overlying
the Collingwood formation is a series of shales of a somewhat less bituminous char-

acter which is correlated with the typical Ctica of New York. Eoex formation".—At
Craigleith the Eden shales are exposed directly above the Utica. Lorraine forma-
tion.—The Lorraine shales are not actually exposed at this point, but the fossils charac-
teristic of the formation may be obtained from the talus. Richmond formation.—The
grey Richmond shales and limestones are not exposed in the section at Craigleith,

but they show to better advantage on the road between Mair's Mills and Banks. The
fossils are practically the same as those from the Richmond exposure at the Clay
Cliffs, Manitoulin Island. The red and green shales of the Richmond are not well

exposed, but fossils characteristic of the formation are common in the talus derived

from this member. This fact is of great stratigraphic importance, as farther south

the member is entirely unfossiiiferous and has been ascribed to the Medina.

The Niagara escarpment between Queenston, Hamilton and Georgian Bay pre-

sents magnificent exposures suitable for the study of the lower half of the Silurian

series. The upper part of the Ordovician is also exposed, particularly at the

north end of the escarpment. The table below, showing the formations and their

thickness at several points along the escarpment, has been compiled by W. A. Parks.

It shows that the base of the Silurian series is the Cataract sandstone, which has a

maximum thickness of 25 feet and rests on the top member of the Ordovician, i.e.,

the Richmond or Queenston shales. It should be noted, however, that E. O. Ulrich

places the Ordovician-'Silurian boundary at the bare of the Richmond. 7

'Guide Book No. 5, Int. Geol. Cong., 1913, pp. 100-104.
7 Rep. Int. Geol. Cong., 1!»13, pp. 593-667.
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(Queenston) Collingwood.

A general description of these formations is given by Parks" in the following

paragraphs:

The Queenston [Richmond] formation consists essentially of red shales with an

occasional green band. This formation is unfossiliferous in the Niagara and Hamilton
sections, but in the Collingwood section, a distinct Richmond (Ordovician) fauna

is revealed. It has therefore become necessary to separate the Queenston shale from
the Medina formation in which it has long been included. The overlying grey sand-

stone (Whirlpool sandstone of Grabau) has hitherto been regarded as Medina, but

it is now proposed to consider it as the basal member of a new formation—the

Cataraci which represents an invasion from the north and west at the commencement
of Silurian time. The upper limestones and shales of this formation are highly

fossillferous and present a fauna comparable with that of the Brassfield formation of

Ohio and Kentucky.
In the Credit region, this basal sandstone has been confused with the upper or

true Medina sandstone of the Niagara gorge; in consequence, the shales and lime-

stones overlying it have been erroneously ascribed to the Clinton.

All the strata exposed in the Niagara gorge continue as far as Grimsby and even

to Hamilton, but at the latter place the Rochester shale, the Clinton and Medina have
become greatly reduced in thickness. At Credit Forks these formations have dis-

appeared entirely and the Cataract formation has increased correspondingly. At
Collingwood the Cataract formation is again decidedly thinner and presents a different

petrographic aspect, consisting of limestone with some shale at the top.

The gradual decrease of thickness in the Rochester, Clinton and Medina strata,

and the increase in the Cataract in passing northward is indicated in the table.

The remaining formations of the Silurian, i.e. Guelph, Salina and Monroe, have

been described by M. Y. Williams in the following paragraphs: 9

(li iii'ii formation.—The Guelph is entirely composed of dolomite which varies

from buff-coloured and One-grained to light grey or white, coarsely crystalline and
porous rock. It is generally brownish and somewhat bituminous at the base, the

bedding varying in thickness from a few inches to several feet, with an average of

about 1 foot. Near Hagersville, the formation, as indicated by bore holes, is about 18.r

feet thick.

The Guelph formation has its most typical development in Ontario and outcrops

over a large area, the centre line of which falls approximately through a point about

6 miles south of Hamilton, westward and northward, through Gait. Guelph, Fergus,

Waldemar, east of Durham and through Allenford and Chiefs point on Lake Huron.

The width of the area of outcrops varies from 2 to 3 miles in the Hamilton region, to 4

miles at Guelph, 16 miles at Fergus, 20 miles at Durham, and 3 or 4 miles at Allonforrl.

At Chiefs point an area of Guelph extends easl for more than 12 miles. Northward

up the west side of the Bruce peninsula, irregular, more or less isolated areas of Guelph

occur north of Wdarton, south and north of Pikes buy. and north of Stokes bay to

Tobermory. Including • rn two-thirds of that part of the peninsula.

•Guide Book No I, Int. Geol. Conp., 1913, p. 128.
• Summan Rep I

'• o] Sui i !an., 191 t. pp. -
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From the Hamilton area east, the Guelph is poorly denned at the available outcrops,
which occur only along Twentymile creek and the Niagara escarpment. Practically no'

fossils occur in the upper beds to help in their identification, but on lithological grounds,
the dark, bituminous dolomites found along Twentymile creek above thin beds, are
considered Guelph. At the Niagara river, the New York State Geological Survey places
certain beds above the falls in the Guelph. In New York state two horizons of Guelph
fossils have been reported with Lockport fossils between.

The Guelph dolomites are very similar lithologically to much of the underlying
Lockport formation, and at many localities they are identified only after prolonged in-

vestigation. They, however, rest conformably upon thin, dark coloured, argillaceous
dolomites which form the top of the Lockport. These are bituminous at many localities
and in nlaces have a decided slaty appearance. Dolomites above such beds may safely
be considered as Guelph. Besides the position of the Guelph formation, there occur in
it a number of characteristic fossils. Unfortunately these are not evenly distributed
and are in many cases very fragmentary. In the Bruce peninsula, rock outcrops are
large and very numerous. Elsewhere Guelph exposures are generally small, and occur
mainly in the stream valleys.

Salina formation.—The Salina formation, which contains at various places lenticular
deposits of salt and gypsum, consists of soft grey dolomites, soft, green shales, inier-
bedded with gypsum, and firm slate-grey shales which break into irregular pieces.
Where salt is present, it is interbedded -with marls and dolomites containing some
anhydrite or gypsum.

The Salina formation rests on the Guelph, but on account of the ease with which
it is weathered down, the contact is everywhere obscured. The lowest beds appear to
be light grey dolomites. The Salina is overlain by the waterlime beds, known near
Niagara as the Bertie dolomite, and in the west as the division of the Lower Monroe.
In the vicinity of Hagersville, the Salina is about 300 feet thick as indicated by well
borings, and at Goderich it is more than 950 feet in thickness as indicated by the salt

wells. The thickness of the Salina is very variable, as indicated by well records from
different parts of the country. The formation outcrops at Caledonia, Paris, and Cayuga,
and may be represented by the lower beds exposed along the Saugeen river between
Ayton and Neustadt. Although the actual outcrops are limited, a large area of country
extending westerly from the Guelph area is underlain by this formation.

Moxroe formation.—The highest Silurian strata of Ontario, according to previous
writers, are included in the Monroe formation. This is of variable character, but is

well represented in the Amherstburg region by the following section: a lower division

of about 260 feet of dolomites containing some chert and thin sandstones; a middle
division of pure white sandstone 75 feet thick; and an upper division of 135 feet of

dolomites overlain by 39 feet of very pure limestone, known as the Anderdon limestone.

The dolomites are in general of a light buff colour and occur in beds from 1 to 2 or

more feet thick. The Anderdon limestone is light grey or bluish grey, the beds averaging

2 to 5 feet in thickness.

Except for the quarries in the Anderdon limestone, the Livingstone channel,
excavated in the bed of the Detroit river by the United States Government ( much of the
material from which is piled above water level), the Detroit salt shaft sunk many
years ago, and some islands in Lake Erie, the Monroe formation in the Amherstburg
region is known only from well records. Because of the similarity in t"he general
character of the Monroe dolomites and those of the Salina formation upon which they
rest, it is difficult to say definitely where the boundary between the two formations
lies. Minor divisions have been made in the Monroe, but in the present discussion they
will not be considered.

The top of the Anderdon limestone at the Amherstburg quarry shows peculiar
channellings and cavities filled with sand, and is generally overlain by a thin covering
of sand which is mingled with the base of the overlying Onondaga or Dundee lime-

stone. These indications of erosion and rapid sedimentation are altogether lacking
at the Sibley quarry of Michigan, where the Dundee rests upon a horizon of limestone
not more than 2 to 3 feet higher than the top of the Anderdon in the Amherstburg
quarry. The Anderdon limestone and the beds cut in the Livingstone channel carry
considerable faunas, which include both Silurian and Devonian types.

The Bertie dolomite exposed in the vicinity of Buffalo, near Hagersville, and on
the Saugeen river between Paisley and Glen Eden, has been correlated by Grabau with
the Put-in-bay dolomites of the Lower Monroe. The Bertie is generally less than 50
feet thick, and consists of rather thin-bedded, grey or buff coloured dolomites, com-
monly having bituminous partings. In the township of Bertie, 4 or more feet of thin-
bedded, bituminous shales occur near the top. Snmp of the dolomite beds were formerly
used for waterlime and contain the fossil Euryvterus remives. At one horizon, the
dolomite has been found by the writer to contain some small brachiopods.
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As with the Monroe formation farther west, it is not possible from evidence

obtained from borings to say definitely where the boundary between the Salina and

the Bertie strata should be drawn. The Bertie dolomite is overlain unconformably by

Oriskany sandstone or, where this is absent, by Onondaga limestone.

Devonian

The contact between the Devonian and Silurian, which shows slight unconformable

relations, is thus described in the vicinity of Hagersville by C. R. Stauffer: 10

The Silurian-Devonian contad is uneven and the rocks underneath often show

the effects o
c' pre-Devonian weathering. The Devonian often begins with a basal con-

glomerate composed of subangular and rounded pebbles of the Silurian dolomites

mingled with sand, the whole cemented into a solid mass. The thickness of this con-

glomerate is rarely more than six inches to one foot and it is frequently absent. Where
found it usually grades into the overlying deposits without a break. Southeast of

Hagersville these overlying deposits are beds of true Oriskany sandstone. At
mos- other p'.aces they belong to the Onondaga limestone. The Oriskany is usually

composed of moderately coarse-grained quartz sand but is often much coarser and

sometimes even pebbly, the individual grains of which are as much as an inch in

diameter. Some pans of the rock are so closely cemented by silica that it resembles

a quartzite in appearance. The rock is usually massive and sometimes the entire

formation appears as a single bed. The total thickness of the Oriskany sandstone

rarely exceeds 20 feet, and much less is the usual rule. Although a large part of the

deposit is almost barren, fossils are often abundant and in a good state of preserva-

tio even the spires of certain brachiopods and the finest external markings being

preserved.
Where the true Oriskany sandstone is absent, there is sometimes found a deposit

of several feet ol ch( rt, which has been assigned to the same formation as the sand-

stone. However, the fossils so far found in it are so rare and fragmentary, that

its true age is somewhat in question.

Stauffer's description of the Devonian formations is given in the following para-

graphs: "

Oriskan u Sandstone. The Oriskany sandstone is the lowest true Devonian form-

ation In Ontario. It consists of heavily bedded, coarse-grained, white to yellowish

Bandstone lying unconformably on the Silurian. In places absent, in others it varies

in thickness from paper thin to 25 feet and carries the pure Oriskany fauna unmingled
with later forms. Evidences of this formation exist from Fort Erie westward nearly

to Hagersville, but thi arenaceous deposits and scattered bodies of infiltrated sand
found li yond that point cannot be definitely assigned to the same formation.

Onondaga Limestone.™ This is th< "Corniferous " limestone of the older reports.

The name " Corniferous " refers to the cherty (flinty) character of the rock and was
applied, in New York state to the deposits which later proved to be a portion of the

same formation thai had previously been called Onondaga limestone. It seems better,

therefore, to ad< pt the c< rrect term in thi; work, and especially since it is more appro-
priate to the Canadian deposits. The Onondaga limestone is probably the most vari-

able of all the Devonian deposits of the Province. The basal portion, which rests

unconformably on either the Oriskany sandstone or beds of greater age, is often con-
glomeratic. This co iglomerate is made tin of rebblrs derived from the underlying
limestone, and mingled With them are sometimes considerable quantities of sand. This
latter maj have been derived from the destruction of areas of Oriskany sandstone
during the advance of the Onondaga sea. In the vicinity of Springvale this sand
becomes so abundant as to locally form a deposit resembling the true Oriskany sand-
stone, but is much younger in age, as evidenced by its Onondaga fauna. In the eastern
and extreme northern outcrops the lower 30 feel or more of the Onondaga is a thin.

uneven!] bedded, cherl mestone carrying a fauna composed larger of brachio-
pods. Overlying this is LS feet, more or less, of a relatively pure, thick bedded
crystalline, grej limestone, with partings of greenish shale and full of corals. This.

"Guide Bool No. I, tnt. Geol Cong:-, 1913, pp. 83-84
11 Geol. Sin-. Can.. Summary Report, 1 9 1 1 . pp. 271-2.
'-'"In Huron and Bruce counties, where there is a greal mass of Devonian limestones

Ions of tie son [1912] have practically demonstrated that much of
this deposit does not belong in the Onondaga, to which it has formerly been referred. This
was suspected after a studj of the material obtained on previous trips \ visit to Up
Michigan, and a few flays collecting in the Alpena limestone (middle Hamilton) of that
vicinity, revealed the sai 31 romatoporoid
at the falls ol Teeswater." C. R. Stauffer, Geol. Sur. Can., Summary Report for 1912 p 2!':?.
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in turn, is overlain by somewhat more than 10 feet of very cherty dark bluish-

black limestone with numerous corals, and passing upward into about 30 feet of

very chert y, thinly bedded, grey limestone poor in fossils of any kind. The outcrops

of Welland county are not. so connected that the entire thickness of the formation

can be obtained, but the indications are that it is about 100 feet. To the westward
the central purer portion of the formation increases in thickness, at the expense of

both the lower and upper cherty parts, and thus passes into the typical Onondaga of

Michigan and Ohio. At some of the northern outcrops of this formation especially in

Bruce county the rock is a most astonishing mass of corals and hydrozoans unlike

anything else in the Province.
MarceUus Shale. In western Norfolk and eastern Elgin counties well records

show from 10 to 30 feet of a black bituminous shale immediately overlying the Onon-
daga limestone. This shale is covered by from 200 to 280 feet of glacial drift, so that

it cannot be definitely determined at the present time. However, its position in the

geological scale strongly suggests its Marcellus age. And then in the high banks of

the drift at Port Stanley are good-sized pieces of well preserved black shale carrying

the Marcellus fauna. If these blocks of shale were derived from the bed-rock to the
northeast, as is almost certain, there can be no further question as to the age of the

deposit of black shale there reached by the drill.

Hamilton Beds. The Hamilton beds are made up of grey limestones and soft, blue

shales. There are commonly three persistent limestones—a lower, middle, and upper

—

recognized in well sections, and it is the lower limestone that comes in direct contact

with the Onondaga as the Marcellus shale pinches out to the westward. This lower
limestone, as its fauna show, is the northward extension of the Delaware limestone of

Ohio, and hence may represent, in part, the Marcellus shale lying farther to the east.

The total thickness of the Hamilton beds ranges about 300 feet, although greater
thicknesses are sometimes encountered.
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Fij». 3—Production of crude oil in Ontario up to the end of 1014 (from 1X63 to 1886 estimate
only). Compiled by O. R. Mickle.

Genesee Shale. This formation consists of a bituminous, fissile, black shale similar
to that of the same formation to the south and east. As an evidence of the life which
existed during the time of its deposition and of the conditions under which deposition
took place, this shale contains carbonized plant stems and leaves, an abundance of the
spore cases of certain plants, a lingula, and the occasional bones of large fishes. The
Genesee shale lies immediately on top of the upper limestone of the Hamilton beds, and
iorms a very good outcrop at Kettle point, where the most striking feature is the
large spherical concretions projecting from the shale. The thickness of these shales

Is not definitely known, but some well records indicate as much as 185 feet.

Portage and Chemung Beds. In a few of the well records, especially in Moore
township, 20 to 50 feet of greenish shales and sandstones make their appearance on top
of the black shales of the Genesee, and sometimes even interstratified with the upper
layers of that formation. These cannot be definitely separated into two formations,
nor have they been directly observed, but they probably belong to the horizon of the
.New York Portage and Chemung beds.

Oil Fields

The production of oil in the Province during the years 1863 to 1!»14. inclusive, is

graphically shown in Fig 3. It will be noted, on comparison with Fig. 4, that for

several years the yield of oil has been decreasing at a serious rate, while the pro-

duction of lias, on the other hand, has been increasing. Table No. 1 gives the names
and production in barrels of the oil fields for the years 1906-1914, inclusive. Oil occurs

in the Onondaga (Corniferous), Oriskany,' 2 Guelph, Niagara, Medina and Trenton.

Relow follows a brief description of these fields.

'-•Jour. can. Min. Inst., Vol. VI.. p. 110.
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Lamhton County Oil Field

The Lambton field has been producing continuously since 1862. In the first few

months of its history a few of the wells yielded from 1,000 to 7,500 barrels daily; but

at present, and for many years in the past, the average yield of a well is very small

—

probably 8 or 9 gallons a day. In 1905, for instance, E. T. Corkill noted a group of

100 wells which together were producing 150 barrels a month. It has been pointed

out by T. W. Gibson 11 that " It is only the large number of wells, and the economy in

management which long experience has taught the operators, that enables Lambton
county to be reckoned among the oil producing regions to-day."

The wells are located in the townships of Enniskillen and Moore—largely in the

former, where are situated the towns of Petrolia and Oil Springs. The Petrolia field

is the largest in area in the Province, extending about ten miles northwest to southeast,

with an average width of three miles.

Oil occurs at a depth of 370 to 480 feet below the surface, and at 60 to 70 feet

below the top of and in the Onondaga" limestone.

The deepest well in Ontario was drilled at Petrolea, its depth being 3,777 feet.

Tilbury oil field, Kent county, showing the flat topography of the region

Tilbury or Kent Oil Field, Kent County

Oil was first discovered in East Tilbury township in 190.". Two years later, in 1907,

the production had risen to 411,588 barrels; but by the year 1914 it had fallen to 18,530

barrels.

Oil occurs in the Tilbury field, which lies for the most part in East Tilbury town-

ship, and parti] also in Romney and Raleigh townships, at a depth of 1,250 to 1,426

feet b'lou the Burface. According to Eugene Coste: 15

The two upper oil pays in the southern part of the field are found in the lower
brown dolomites and gypsum of the Onondaga, while the lower oil pay is struck in

the upper beds of the Guelph and Niagara. In the north end of the field, north of the
Michigan Central railway, the lower beds of the Onondaga are barren of oil, which is

there altogether found in the Guelph, but the gas is still found there in the lower
beds of the Onondaga, in the strata which form the first and second oil pays of the
south end of the field. In the east middle part of the field, on the other hand, the oil

>s struck in the Onondaga strata which constitute the gas pays in many of the wells of

the middle western part of the field.

Bothwell Oil Held, Kent Count)

While the production of oil In this field has been gradually falling, table No. 1

shows that the Bothwell field in Zone township has been one of the steadiest producers

" Ont. Bur. Mines, Vol. .win., Part t.. d. 33.

"The Onnnrtrier.n in a hnt> been known as the Corniferous formation.
"Jour. Can. Min. Inst.. Vol. X.. p. S2.
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in the Province during recent years. According to E. T. CorkilF6 the wells are shallow,

averaging about 600 feet in depth, and the formations drilled through are very similar

to the Lambton field. The oil in one of the wells occurs at a depth of 365 to 375 feet

from tiie surface, and at about 188 feet below the top of and in the Onondaga.

Leaminnton Oil Field, Essex County

In 1902 oil was discovered in this small and now abandoned field at a depth of

1,040 to 1,125 feet in a porous dolomitic limestone of the Guelph formation. In 1905,

the Hickey No. 4 had a flow of 1,200 barrels daily for the first three days, but it rapidly

lell to about 200 barrels. The field is located in Mersea township.

Dutton Oil Field, Florin County

Oil was struck in Dutton township about the year 1898, the production since being

small. The oil occurs in the Onondaga, at a depth of 160 to 175 feet from the top of

the formation.

Onondajja Oil Field, Brant County

The Onondaga oil field, named from the township in which it occurs, was dis-

covered in 1910. According to G. R. Mickle" the oil is found in the White Medina, at a

depth of about 550 feet.

•
' Thamssville, Belle River and Comber Oil Fields

These three fields have not as yet become important producers.

,6 Ont. Bur. Mines, Vol. XIV., Part I., p. 90.

"On:. Bur. Mines, Vol. XX.. Part I., p. 38.
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Natural Gas Fields!*

Natural gas occurs in Ontario in the following formations:—Onondaga, Guelph,

Clinton, Red Medina, White Medina and Trenton. In addition, less important amounts
occur in the drift. There are six gas-producing fields in the Province, which have
been described by G. R. Mickle in the following paragraphs. The value of gas produced

hi the Province during the years 1892 to 1914, inclusive, is shown graphically in Fig. 4.

Essex Field

This field was abandoned by the gas operators about two years ago [1912]. A
few v ells are still supplying gas to farm houses. The field was a small one, probably
not over three square miles in area. A description with log of the first well drilled
here is given in a paper by Eugene Coste entitled "Natural Gas in Ontario" (Jour.
Can. Min. Inst. Vol. III). The following notes are taken from this paper. The well
was drilled in January, 1889, on the extreme north end of the same lot as the one
sampled

I
Fig. 6|. Gas was found at a depth of 1020-1031 feet in dolomite of the Guelph

formation. The well measured over 10 million cubic feet " open flow " and registered
160 lbs. pressure.

2 500.000

J.000.000

I 500.000

III!
1892 189* 1696 1898 1900 190? 1904 1306 1909 1910 1912 1914

Fig1

. 4—Value of natural Kas produced Ontario between the years 1NQ2 and 1914

Kent Field

This small but valuable area first appeared as a gas producer in 1907. The pro-
duction from this fie'd up to the end of 1913 amounted to about 31,000 million cubic
feet. The land area is about 31 square miles. It is often called the Tilbury field from
one of the townships in which the gas is found, but a glance at the plan [Fig. 6

I will show
that the fe'd takes in portions of the townships of Romney and Raleigh. All parts are
not of equal value, the portion in Rcmney being particularly productive, and in gen-
eral, the wells with the largest capacity are found in the southern part of the field

adjoining Lake Erie. Undoubtedly the gas-bearing rock extends under the lake some
distance. The gas is found in dolomite of the Onondaga formation.

l.amhton Field

During the summer of 1913 several weUs were drilled in Enniskillen township at
Oil Springs, and gas discovered in moderate quantity, several hundred thousand cubic
feet capacity; but it was not until the Fairbanks well was drilled in March, 1914, and
a well giving a larger flow of gas than any found hitherto in Ontario was disclosed,
that the probable importance of this discovery was realised.

The capacity when first drilled in was said to be 15,000,000 cubic feet but since
then it has proved a disappointment. Gas occurred at a depth of about 1,900 feet. The
log of this well is given on page 85.

"The information on natural pas has been obtained from the important paper by
G. R. Mickle on "The Chemical Composition of Natural Gas Found in Ontario." Ont. Bur.
Mines, Vol. XXIII., pp. 35-38 and 237-273.

I I'M Or)
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Elfin Field

This small, producing area was discovered in 1910 in Bayham township. A well
in the village of Vienna with a depth of 1,330 feet showed originally a pressure of 710
lbs., which in 1914 had fallen to 350 lbs. The gas occurred in the Clinton.

U c I la ml Ha I dim and Norfolk Kraut I-'ield

It is difficult to separate the areas in these counties. The first well was drilled in

August, 1889, in Bertie township, Welland county, about two miles north of Welland
No. 2 shown on plan

I
Fig. 6]. This well measured 1,700,000 cubic feet and was 836

feet deep, gas being in White Medina sandstone. The pressure was 525 lbs. This
information is taken from paper above quoted by Mr. Coste, which contains logs of a
number of wells in Welland county. Since that time the drilling has extended west
ward through Haldimand and Norfolk counties, and up into Brant and Wentworth.
In general the gas-bearing rock does not extend back far from Lake Erie. Most of tin

gas is obtained from Clinton and the Red and White Medina. There are wells in all

the townships fronting on the lake, beginning with Bertie in the east, through Welland,
Haldimand and Norfolk. Probably the most productive townships have been Bertie,
rlumberstone- and Rainham. It cannot be regarded as a continuous field.

York, Scarborough Tp., Surface Gas

From well drilled for water at the St. Augustine Seminary, lot 25, Con. B, Scar-
borough township. The writer saw this for the first time, 20th Dec, 1913. Gas had then
been blowing for seven days. Flow was measured and waste immediately stopped.
Subsequently gas was piped to boilers and used for three weeks under boilers. Eighteen
burners were in use, about inch diameter. Flow of gas checked by water. Probably 4 to 5
million cubic feet were produced altogether by this well. Elevation of surface where
well was sunk 525 ft. above sea. Well stopped at 330 ft. in shale (Lorraine). Gas
mostly found at 290 ft. This particular vicinity is famous among geologists who have
studied the Pleistocene especially and has been fully described by Dr. A. P. Coleman. 19

According to his description of a section in the vicinity the gas was in the Toronto
formation which is composed of interglacial beds extending 151 ft. above Lake Ontario
and 41 below. The lake level being 246 ft., the top of the well is 279 ft. above the lake,

and, therefore, at 290 ft. the well is 11 ft. below the lake level. Details regarding well

were kindly furnished by the Rev. Father Kidd, President of the Seminary.

Chemical Composition of Ontario Natural Gases

Analyses of Ontario natural gases are given in Table No. 2. The wells which

were sampled are numbered according to counties, which are indicated by heavy broken

lines in the map. Fig. 5. This map shows the location of the gas fields of the Province.

"Excursions in vicinity of Toronto, Guide Book No. 6, Ont. Bur. Mines.
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Table No. 2— Showing Analyses of Ontario Natural Gases

By Profs. \V. H. Ellis, J. W. Bain, and E. G. R. Ardatfh.

County and Well. Ha S <-4li CO li CO-; CH 4 C.H.; C3Ha N
Con- lbs.

den- ou
sate. | well.

noneEssex No. 1 0.3

Kent No. 1 trace

Kenl No. 2 0.3

Kent No. :
; 0.6

Kent No. 4 0.5

Kenl No. 5 ".4

Kenl No. 6 0.8

Kent No. 7.. ..... 0.8

Kent " Surface"
Tp. Howard. . . . none

aKenl "Surface"
Tp. Raleigh ... . "

Li in I it on No. 1 . ..

Lambtos No. 2 . .

.

Lauit)tL>n No. 3 ...

Elgin No. 1 "
Norfolk No. 1 .... ••

Norfolk No. 2 ...

Norfolk No. 3...
Haldimand No. 1

Haldimand No. -

Haldimand No. 3

Haldimand No. 4

Haldimand No. 5 .

Haldimand No. 6 .

Haldimand No. 7 .

Haldimand No. 8 .

Haldimand No. 9 .

Haldimand No. 10

Haldimand No. 1

1

Haldimand No. 12

Wentworth No. 1

.

Brant No. 1

BrantNo.2
Brant No. 3

Welland No. I....

cWelland No. 2....

Wei land No. 3....

Welland No. 4....

Welland No. ">....

Welland No. 6....

Welland No. i . . .

.

rk No. l Results given separately below
^ ork, Scarborough
Tp." Surface 1.65

none none
0.1
none '

'

0.1 '

'

0.5 ' '

0.3 • •

none trace
'? none

none "

0.1 0.3
none none

. <

7.3 none
18.0
10.8
8.5
7.9
10.0
15.7
8.5 '

•

87.6
76.1

84.4
86.0
86.8
83.4
78.2
S4.1

83.0 none

4.8

92.9
68 .

3

00.0
80.2
84.1
S4.4
83.8
75.8
67.8
79.7

0.05
0.15
none

0.1

none
0.5
none
0.2
none
0.05
0.05
none

70.7
81.7
79.4
81.8
76.6
70.3
84.9
77. 'i

77.8
80.0
80.2
70.!)

68.6
74.0
74.8

80.0
82.1

83.0
93.7
75.6
85.(1

12.5
15.7
11.7
10.8
6.8
7.7
14.2
16.0
11.4

14.6
11.7

14.3
11.8
16.3
15.4
8.3
15.4

14.7
11.4

13.1

8.0
19.0
15.4
17.3

12.9
13.5
12.0

3.3
1 5 .

5

8.7

0.0
4.5 10.6
4.8
4.8
5.3
6.1

'
• 5.8

••
17.0

• • 6.7

3.4 15.8 11.6
1.8 13.5 9.1

none? 8.1
5.1

8.8
8.5

10.0
3.5
none

1.2

none

8.',. 15 0.0

12.7
8.9
8.7
6.9
6.3
6.4
7.1

8.3
6.8
7.0
7.5
8.6
o.7

13.8
12.4

10.0
7.9
7.1

4.4
4.:;

2.8
8.9
5.4

13.2

17.6

10.8

10.8

7.8
14.7

L5*.6

50

565
522
436
40(1

450
418

519

50?

830?
830
9

350
400
545
v)

275

300
10

14()

225

250
285

250
87

100

100
J

186
20

•>

•>

'

50

1(1(1

Kill

12(1

50

185
6

taken oxygen from
is, therefore, made. The

bably in contact with water ami might
tliat. we cannot assume the O was due to sampling; no correction
samDli facing water.

i l.i This is t n any sample taken with water. The rubber tubing
blown "ft during! operation; no correction made.

ii Correi aple. Taken "dry."

Anal > si-, of York No. 1 by Prof. E. G
t 'arbon dioxide
Carl on monoxide
Ethane
H> drogen
i [ydrogen sulphide
Methane
Olefines

Oxygen
Nitrogen

U. Ardatfh

1

1 2

3 1

none
none
86

1 3

none
8 .3

100.0

Note.—The cartoon monoxide ind olefines appear in the analysis at the expense of the

lethane and ethane, but the rel ns in whioh this took place are not known.
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Influence of Geological Formations on Gas

The analyses so far as the evidence goes, do not appear to show that the geological
formation in which the gas is found has any influence on the composition. In taking
the samples from Welland county a special effort was made to ascertain this. Gas is

found in four different rocks in that county, viz.: the Clinton, average depth about
700 ft.. Red Medina 765 ft., White Medina Sin ft., and Trenton. As many wells derive
their gas from two or more of these sands, the drilling records were examined care-
fully to select wells which yielded gas in only one formation. Accordingly 1 and 2
were taken to represent the White Medina and 3 and 4 the Clinton, and 5 the Trenton.
Red Medina was left for llaldimand county. But it is seen that No. 2 is similar to 3

and 4 and different from 1. Afterwards two more samples were taken in Welland

—

No. 6 in White Medina and 7 in a mixture of Clinton and White Medina gas. If we
conclude that the White Medina gas is higher in ethane than the Clinton basing that on
1 and C, then the results of 2 are inconsistent with this. Moreover, No. 7 is lower in
ethane than either of the other Clinton or White Medina gases, although it is a mix-
ture of the two. No. 5, as explained before, is from the only well in the Trenton,
consequently we cannot say whether the low ethane and nitrogen is due to the in-

fluence of the rock or its position. Coming into Haldimand, No. 1. the highest ethane
is in White Medina; 7 and 8 are the next highest and are in Red and White Medina
respectively. The lowest ethane in Haldimand is No. 9 in Red Medina, and so on

—

no definite differences.

In the western fields the gas is all obtained from one formation in the same field.

Effects of Declining Pressure on Composition

In the old field of Welland-Haldimand, etc., a number of wells which are almost
exhausted were sampled purposely to see if there was any difference between the low
and high pressure wells. The viscosity of a gas, or the measure of the difficulty with
which it Hows through an orifice of any kind, is supposed to vary directly with the
square of the specific gravity, that is, the one with the higher density would find its

way less readily through the pores and consequently we should expect the low specific

gravity constituents to escape first, and, therefore, there would be a concentration of

the higher density gases in wells that are nearly exhausted. Taking the specific grav-
ities of the gases constituting natural gas, and it will be sufficient to use approxima-
tions. We have 0.6 for methane, 1.0 for ethane, 1.0 for nitrogen, and 1.5 for carbon
dioxide; then the square of methane density is .36 and carbon dioxide 2.25 or methane
should escape about six times as readily as carbon dioxide. Hence there should be a
concentration of carbon dioxide in an old well. Unfortunately this latter gas which
would be our best indicator is practically absent in the jOntario gases. Welland No. 5

is the only one in the eastern part showing more than a trace. Since this well has
experienced the greatest drop in pressure of all—from 1,000 lbs. to less than 100—we
should expect to see it higher in carbon dioxide, as indeed, it is, and also, higher in

ethane and nitrogen. Actually it is lower in these latter two than any other of the

ga?es in that vicinity. A careful scrutiny of the list of analyses of gas from Haldimand
will show that there is no apparent concentration of ethane and nitrogen in the nearly-

exhausted wells. Of course we have no proof that all of them are not higher in these

two gases than they were originally. This brings us back to the necessity of sys-

tematic sampling of the wells in any given field at different periods of its productive

life if we are to acquire a complete knowledge of the composition. This was explained

fully above.

Uniformity of Composition of Natural Gas in Ontario

The most striking feature in the whole set of analyses is the wonderful uniformity
of the gas derived from widely separated, and as far as the information from drilling

goes, totally disconnected areas. For instance, the sample from the small field in

Elgin which is 80 miles from the Kent field, is almost identical with the normal gas

from the latter area, the ethane being only 1.5 per cent, higher than the mean of

normal Kent gas, and the nitrogen agreeing within .1 per cent. If a dash of hydro-

gen suphide were added to this gas it would agree exactly with the Kent product, or.

conversely, remove that fraction of one per cent, from the Kent and Essex gas and all

these three would agree. Yet Kent is separated from Essex by twenty miles and Elgin

from Kent by eighty. By the addition or subtraction of a very few per cent, of one or

more constituents most of the apparently quite separate areas would be yielding the

same gas. The almost complete absence of carbon dioxide in the Ontario gases is

peculiar, only one sample in all the 27 examined from Elgin eastwards showing the

small quantity of .15 per cent, and one a few hundredths of a per cent. An examina-
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tion of the analyses quoted from other territories shows that carbon dioxide is more
often present than not. When we consider that th°re are more than a hundred ways
in whi<h two dry commercial gases can differ and only one in which they can agree,

this uniformity is surprising. It seems to be incompatible with a local and separate

origin for each field. We can understand why the oxygen and nitrogen of the atmos-

phere are found in constant proportions in all parts of the world. There is only one

atmosphere. Those who have theories to defend may be left to adjust them to the

observed facts.

Surface Gas

The occurrence of gas in the drift in many places in Ontario is of both economic

and scientific interest. Analyses are given of this kind of gas "from two different

localities in Kent county and one in York. In one place as explained above, this gas

has been in use for 21 years in several houses and shows no manifest sign of diminu-

tion. To form some idea of the quantity this involves the writer secured through the

kindness of the Union Natural Gas Company which has a number of pipe lines travers-

ing the county of Kent, an estimate of the average amount of gas consumed by a house-

hold in the territory they Eerve. Twenty farm houses were taken at random and the

average amount of gas they use per year was ascertained. The price paid there is 15

cents per thousand feet and the average consumption is 220.000 ft. per year per house-

hold. In the county of Welland similar figures were obtained from the Provincial

Natural Gas and Fuel Company, the average consumption per household came to 102,000

cu. ft. per year, the price of gas being 30 cents per thousand. There is no climatic or

other reason except the price why the consumption should be higher in one place than

the other. It is certain that households using gas which costs nothing will not con-

sume less. The quantity is more likely to be 300.000 ft. per year or more, so that the

total amount consumed by one of these houses in 21 years is probably 6 million feet or

more.
All these gases examined contained over 80 per cenC methane, and, therefore, prob-

ably have a calorific value of over 800 B.T.U. per cubic foot, methane having over

1,000. The cheapest artificial gas sold in Ontario is in Toronto, where the price is 70

(cuts per thousand for a gas with a heat value of about 600 B.T.U. If one were buying

this natural gas on the same basis, the price should be about 90 cents per thousand.

It would no doubt be considered a boon in many houses if it could be delivered into

the country at that price. A value of 50 cents per thousand could reasonably be put

on this natural gas. This is equivalent to $500 per million, so that the value to the

households of the 6 million feet used . is not less than $3,000. As explained already,

several farms in Howard township have used this gas. There are also some in other

parts of Kent county. The probabilities must be strong that there are a number of

places in Scarborough also where a supply of gas could be obtained from the drift for

years sufficient for individual houses, provided reasonable economy is employed.

Oil and Gas in the Trenton

The Tr< nton limestone being the most important source of oil in the state of Ohio,

and one of the most important oil-bearing formations in the world, if is of interest to

inquire into the possibilities of this formation as a producer of oil and gas in Ontario.

Iii reference to the subject, \V. A. Johnston*1 remarks:

Regarding the possibility of obtaining natural gas or oil in the district by boring,

it ma\ lie Btated thai a greal many borings have been made into and through the

limestones of the Trenton and Rlack River groups in Ontario; but. so far as is known
gas or oil has not ;is yel been found in commercial quantities in these limestones in

Ontario. In ;• number nf instances natural gas. with a considerable initial pressure,

has been struck in the Trenton, hut the pressure soon so lowered as to make the pro-

duction in little commercial value. Oil in small quantities has also been reported from
the Trenton, in a few localities in Ontario. Tin se occurrences appear to be confined for

the most part to tin- upper 200 feet of tfie Trenton, hut in a few instances gas has

been struck lower down in the formation, and even in the coarse sandstone or arkose

; ,t -he base of the Beries. Where the whole of the series is developed in adjacent

districts, the limestones of tie Trenton and Black River groups have a thickness of

about 6(i0 fee): the upper 200 feel are somewhat porous, hut the lower portion is com-

posed, for the most part, <>f fine-grained, compact limestone, unsuited for the storage

of gas or oil.

20 Geol. Sur. Can.. Summary Report, L912, p. 300.
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It may be added that the broad belt of Trenton and Black River limestones which

is exposed for 100 miles along the north shore of lake Ontario, and which stretches

northwesterly to Georgian bay, where it is only about 20 miles wide, lacks the thick

covering of impervious shales necessary for the retention of oil or gas. Hence, it is

probable that, even if oil and gas had ever been present in this belt, they have long

since largely escaped. Further, resting near the great expanse of pre-Cambrian rocks,

as this belt of Trenton and Black River does, the escape of oil or gas would be

obviously facilitated.

Oil Shale

It is interesting to recall the not generally known fact that at one time oil shale

was distilled near Collingwood, where the Utica formation contains a bed of this

material about seven feet in thickness. An exposure of the shale is found on lot 23,

in the third concession of the township of Collingwood, Grey county. Many years ago

a specimen of the shale was analyzed by Sterry Hunt, and showed 53 per cent, calcium

carbonate with " a little magnesia and oxide of iron." The insoluble argillaceous resi-

due when ignited in a closed vessel gave 12.6 per cent, of volatile combustible matter,

leaving a coal-black carbonaceous residue, which, when calcined in the open air lost

8.4 per cent, additional.

Bituminous shales are also reported to occur on the eastern end of Manitoulin

island at CaDe Smyth, and at Kettle point on Lake Huron.

In 1859, a plant to treat the shales was erected near Collingwood. The shales

were distilled in iron retorts heated by means of wood, and it is said that from thirty

to thirty-six tons of shale were treated daily, yielding 250 gallons of crude oil at a

cost of 14 cents a gallon. When refined the crude oil yielded from 40 to 50 per cent,

of burning oil and from 20 to 25 per cent, of pitch and waste, the remainder being a

heavy lubricating oil. After two or three unsuccessful trials, and the repeated

destruction of the works by fire, they were in 1860 got into operation, and a ready

market found for the oils; but it is not known that the enterprise was remunerative.

The business was abandoned, probably on account of the cheap oil from Petrolia,

which at that time was brought into the market in large quantities. This process of

distilling oil shales in Ontario was a primitive one when compared with the complex

and efficient plants used in Scotland at the present time, concerning which a word

may be added.

The Shale Oil Industry in Scotland

Immense quantities of oil shales exist in Scotland, and serious attempts to distil

the oil from the shales were made in 1859 at Broxburn. After the industry had had

its ups and downs it finally passed into the profitable stage. The manufacture, as

a by-product, of sulphate of ammonia, which is used as a fertilizer, helped to place

the industry on a paying basis.

The shales, when crushed, are distilled in retorts heated externally by the ignition

of the incondensable gases given off by the shales themselves during their distillation.

Nitrogen is converted into ammonia in the hot retorts by injecting steam under slight

pressure. The oil-gases and ammonia gas are drawn off and partly condensed in

condensers into oil and ammonia water respectively, which, having distinct specific

gravities may be drawn off into separate tanks. That part of the gas which was

not condensed in the condenser is " washed," and the remaining incondensable gas is

used to heat the retorts as noted above. The crude oil thus obtained from the shale

is refined in about the same manner as petroleum, and yields almost as varied and

numerous products. In fact, the illuminating oils are superior to those obtained from

petroleum. The average yearly output in Scotland is 20,000,000 gallons of illuminating

oils; 5,000,000 gallons of naphthas; 22,000,000 gallons of lubricating oils; 25,000 tons

of paraffin wax; and 54,000 tons of sulphate of ammonia.

It is said that this Scottish process might be introduced in New Brunswick to

treat the extensive oil shales in that Province.

The Scotch oil shales give an average yield of 25 gallons per ton.
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Index of Well Records

(The records of wells in the following pages are classified under counties. In place

of arranging the counties in alphabetical order, it was considered more convenient for

reference to begin with the counties on the east of the Province and continue in a

general way to the west.)

P USES

Brant county 31-33

Bruce county 27-28

ton county 21-22

Elgin county 64-66

\ county 73-81

Glengarry county 21

Grey county 25-27

I [aldimand county 49-59

ll.ilton county 39-40

Hastings county 22

Huron county 30-31

Kent county 66-73

Lambton county 81-89

Lincoln county 41

Manitoulin island 29

P.UiES

.Middlesex county 36-38

Norfolk county 59-64

Ontario county 22

Oxford county 38-39

Pee] county

Perth county 35-36

Prescott county 21

Simcoe county 24-25

Storrnont county 21

Waterloo county 34

Welland county 41-49

Wellington county 34-35

Wentworth county 40-41

York county 23-24
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WELL RKCORDS IN ONTARIO

| Note.—The records marked with an asterisk have been furnished through the

kindness of the Geological Survey of Canada; they have not hitherto been published.]

Localities and formations

Depth at
which oil

Glengarry County

Alexandria (Geol. Sur. Can., Vol. VIII, p. €9A)

:

Trenton
Dark grey, impure limestone

Black River
Dark grey, impure limestone

Chazy
Dark grey, impure limestone, underlain by greenish

grey, calcareo-arenaceous shales—at times fine-

grained, at others coarse and more highly
arenaceous

Calciferous
Hard, compact, dark, chocolate-coloured limestone,

probably magnesian

Lancaster tp., 1. 21, con. II (Geol. Sur. Can., Vol. V,
Part II, p. 21Q) :

Clay, sand gravel
Trenton?

Limestone

Prescott County

Caledonia Springs (Geol. Sur. Can., Vol. V, Part II,

p. 22Q):
Surface deposits
Trenton

*Fournier:
In August, 1903, depth of well was 800 feet. Black

shales at 645, 675, 680, 685, 690, 695, 700, 705,
710 feet. Trenton limestone at 790 feet.

Stormont County

*Monckland:
Sunk by C. P. Ry. near the station to a depth of at

least 1,000 feet.

Carleton County

Ottawa (Geol. Sur. Can., Vol. V, Part II, pp. 22-23Q) :

Total depth of well, 1,005 feet.

Specimen from 30 feet—Limestone, light blue.
" 35 " " shaly, dark blue.
" 82 and 110 feet—Limestone, light

blue.
" 120, 140 and 150 feet—Limestone,

shaly, dark blue.
" 160, 180 and 185 feet—Limestone,

light blue.
" 190 feet—Limestone, soft, shaly

(thin laminae), aren-
aceous.

" 195 to 220 feet—Limestone, grey.
" 225 feet—Limestone, dark blue.
" 230 " "

liuht grey.
" 240 " " " " with

chert
.. 250

470

100

100

470

570

185 755

81 786

30 30

470 500

100
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Well Records in Ontario—Continued.

Localities and formations

Carleton County—Continued

Between 250 and 310 feet a streak of sandstone similar

to that at 310 feet is said to have been traversed,

though of what thickness is unknown.

Specimen from 310 feet—Sandstone, fine-grained, highly
calcareous.

Limestone, with pyrite.315
335
350

380
475

dark blue, with
pyrite.

blue, with quartz.

light blue, with
pyrite in abun-
dance.

Below this point, it is said that nothing but light

blue limestone was found, which may possibly be
of the Black River formation.

Ottawa. Y.M.CA.. Laurier avenue West:
Total depth of well, 1,189 feet.

Sunk to Potsdam sandstone.

Ottawa:
Following is a list of a number of wells in Ottawa

that were bored for gas:
Location

1. Anglesea square
2. Cathcart square
3 Queen and Lloyd streets
4. Fourth avenue and Lyon street

5. Evelyn school
fi. Osgoode Street school
7. Richmond Avenue school
8. Hopewell Avenue school
9. Elgin Street school

10. Bay and Somerset streets
N'os. 1, 2, 3, 4 and 6 were in the Trenton group of

rocks; Nos. 5 and 8 started in the Utica and ended
in the Trenton group; No. 7 started in the base
of the Trenton group; Xo. 9 started at the top
of the Trenton and penetrated to the Chazy;
Xo. 10 w;is carried to the pre-Cambrian and pene-
trated it about 10 feet.

Hastings County

Desoron-. 3ur CJan., Vol. V, Part II, p. 24Q):
Surface deposits .

.

'.

Limestone

Ontario County

Whitby, 1. 28, 7th double range, west of Brock street
(Geol. Sur. Can., Vol. V. Part II, p. 24Q):

Surfaop deposits
Utica

Shale
Trenton

Limestone
Arkosc

Small quantities of gas were found at 400 and 700 feet.

170
342
265
371
323
250
203
398
900

1,377

15

45

on

70

600

15

60

50

120

720
728

4inM,;is

TIM) "
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Well Records in Ontario—Continued

Localities and formations

Depth at

Thickness Depth which oil

Feet or gas
occurred

York County

Highland Creek (Geol. Sur. Can., Vol. V, Part II, p. 24Q)
Surface deposits (blue clay) 48
Hudson River and Utica

Shale 200 248
Trenton

Limestone 434 082
Gas reported in the Trenton.

Copeland's brewerv. Parliament street, Toronto (Geol. Sur
Can., Vol. V, Part II, p. 25Q) :

Surface 40 40

Hudson River
Limestone 150 190

Hudson River and Utica
Shale 405 595

Trenton
Limestone 585 1 ,180

Arkose 20 1 ,200

Pre-Cambrian
Granite

•Vaughan tp., 1. 33, con. I:

Surface
Shale, grey, hard
Limestone, grey, hard
Shale, black, hard
Limestone, grey, soft

Limestone, dark grey, hard
Shale, soft

Granite, red

Swansea, Toronto (Ontario Bolt Works, east side Humber
river) (Geol. Sur. Can., Vol. V, Part II, p. 25Q):

Surface
Sand
Quicksand
Hardpan

Hudson River and Utica
Grey shale
Black shale
Grey shale

Trenton
Limestone
" Soapstone "

Limestone
" Fossil rock "

Pre-Cambrian
Crystalline limestone 10 1 .201

Top of well 347 feet above tide.

New Toronto, west sirle of Seventh street (Geol. Sur. Can.,
Vol. VI, p. 109S):

Surface deposits 5 5
Shale, black Ii4u 045
Limestone .")!).")

1 .241)

Sandstone and arkose 72 1 ,312

York township, 1. 11, con. Ill:

Surface deposits 38 38
Hudson River and Utica

Shale 41ii 478

641 641

85 726

119 845

96 941

90 1.031
159 1.190

8 1.198
2 1.200

65 65
15 80
27 107

440 547
40 587

56 043

107 750
5 755

480 1.235
1(1 1.245

434 Gas

780 Gas
885 „

1,089 „
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Well Records in Ontario—Continued

Localities and formations

V'ork County—Continued

Trenton
Limestone, hard

soft, with shale
hard

" Arkose " beds
Pre-Cambrian

Granite

Cooksville:
Depth of well, 1,010 feet.

Gas in small quantity.

Miniro (Geol. Sur. Can., Vol. V, Part II, p. 26Q):
Surface
Hudson River and Utica

Blue shale
Brown shale

Trenton
Limestone

Small quantities of gas were obtained at 425, 575 and
1,052 feet.

Simcoe County

Collingwood (Geol. Sur. Can., Vol. V, Part II, pp. 26-27Q):
Well Xn. 1, lot 16, w«st side Peel street

Surface
Trenton

Limestone
Gas was struck in small quantities at 140 and

160 feet.

Well No. 2, lot 21, east side Oak street
Soil

Trenton
Limestone

Gas at 160 feet, daily flow of 4,000 cubic feet.

Well Xo. 3, about half a mile S.E. of Xo. 2

Soil

Trenton
Limest >n<

Gas mel « Ith al 175 f< et.

Well in rear of the Hurontario flour mill in eastern
part of Collingwood

Trenton
Limestone

,; as met with al 150 feet, about 2,000 cubic feet
per day.

Orillia (Geol. Sur. Can., Vol. V. Part II, p. 28Q):
Surface deposits
Trenton

Line stoup

Numerous wills have been sunk in [he town of Barrie
to depths of 250 to 27<; feet. Gas was not noticed.
(Geol. Sur. Can., Vol. V, Part II, p. 28Q.)

Thickness Depth
Feet Feet

300 778
185 963
146 1.109
10 1.119

337

2

540

4

400

351

1.127

1,060

17(1 170

130 300

Depth at
which oil

or gas
occurred

7 7 425 Gas
575 .,

493 500 1.052 ..

223 723

10 140 Gas
160 ..

543 553

160 Gas

175 Gas

2

542

4

464

35] 150 Gas



1915 Oil and Gas in Ontario 25

Well Records in Ontario—Continued

Localities and formations

Simcoe County—Continued

Beeton (Geol. Sur. Can.. Vol. V, Part II, p. 29Q)

:

Surface ,

" Medina "

Soft sand rock
Limestone

Ttica and Hudson River
Shale

Note.—The record of this well is imperfect. Gas was
obtained from a soft sand rock at the base of the
surface deposits, and smaller quantities through-
out the rock to a total depth of 500 feet. Another
well gave gas at 190 feet at the base of the sur-
face deposits.

*Tinv tp., 1. 14, con. XIV:
Clay
Sand
Hard clay
Boulders
Gravel

Barrie (Geol. >Sur. Can., Summary Report, 1912, p. 300):
Surface deposits
The boring continued through nearly 200 feet of the

limestones of the Trenton and Black River groups
to the pre-Cambrian. At the base and resting
on the pre-Cambrian gneiss there were about
20 feet of coarse sandstone or arkose, and inter-

bedded with the sandstone a few feet of reddish
and bluish shales.

Peel County

Brampton:
Depth of well, 1,575 feet.

Grey County

Osprey tp., S.E. corner, 1. 10, con. XI (Ont. Bur. Mines),
15th Report, Part I, p. 109):

Surface
Soil and clay
Gravel

Guelph and Niagara
Limestone with mud seams; from 130 to 170, white

crystalline porous limestone; from 170 to 195,

grey limestone, with spathic iron and a little

shale
Niagara

Grey blue shales
Clinton

Dark grey, hard limestone
Medina

Red shales
Hudson River

Blue shales and lime shales
Utica

Black shales

1.400

375

162 162

45 207

190 397

12 409

3 412

375

Depth at
which oil

or gas
occurred

321 Gas

6

6

6

12
1.361 Gas
1,760~)

to ^Oil

1.765J

183 195

32 227

4S 275

255 530

530 1,060

100 1,160
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Well Records in Ontario—Continued

Grey County—Continued

Trenton
Limestone and shales intermixed in small layers.

Solid, compact, dark grey limestone, mostly shaly.

Calciferous
White calcareous sandstone
Purple micaceous iron shales

Grev granite arkose or coarse sandstone

Red " "

Pre-Camhrian
Granite

Derrick floor 1,550 feet above sea level.

Collingwood tp., 1. 28, con. V (Geol. Sur. Can., Vol. V,

Part II, p. 29Q):
Surface
Ttica

Black shale
Trenton

Limestone
Gas met at 95 feet; daily flow of 6,000 cubic feet per

day.

Thornbury i Geol. Sur. Can., Vol. V, Part II, p. 30Q):
Depth of well, 550 feet; small show of gas.

St. Vincent tp., 1. 25, con. VII (B. Doran)

:

Clay and gravel
Blue shale
Dark blue shale
Black shale
Grey rock
Black shale
Grey rock
Black shale
Grey rock
Black shale
<'.r y rock
Trenton

•Northwest corner Sarawak tp., north of Owen Sound;
on Goodfellow's farm:

Surface
Rock
Blue shale
Red shale
Middle limestone
Soap rock
Black shale
Trenton limestone

Keppel tp., 1. 38, con. II, north centre diagonal. Furnished
by Impi rial Oil Co.:

Surface
Limestone
Slate
Red rock
Slate
Limestone
Slate

30
563

12

10

10

15

8

40

539

1,190
1,753

1.765
1,775
1.785
1,800

1.801

48

587

18
18

180
162 250
70 260
10 265
5 267

269
271

274
3 276

281
5 704

423

6
6 35

29 42
7 132

90 149
1 i 705

•).,() 735
30 1.204

469

14
14 204

Kill 214
10 264
50 284
20 344

364

95 Gas
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Well Records in Ontario—Continued

Localities and formations

Grey County—Continued

Red rock
Slate
Red ro> k
Shale
Trenton

Bruce County

Hepworth, Amabel tp.:

Surface deposits
Top lime, Niagara and Clinton
Green shale, Niagara and Clinton
Red rock, Medina
Slate (blue shale )

Lime
Slate
Red rock
Slate
Red rock
Slate, soft

Utica shale
Trenton

Amabel tp., 1. 1, con. X (Ont. Bur. Mines, Vol. XV,
Part I, p. 109):

Surface
Soil

Niagara, Clinton
Limestone, shales

Medina, Hudson River and Utica
Shales

Trenton
Limestone

Calciferous
Sandstone

Pre-Cambrian
Granite

Top of well 950 feet above sea level.

Amabel tp., 1. 6, con. XI. Furnished by the Imperial
Oil Company:

Surface
Limestone
Slate
Red rock
Slate
Limestone
Slate
Rf>d rock
Slate

Red rock
Shale
Trenton

Amabel, 1. 4, con. VI. Furnished by Imperial Oil Co.:
Surface
Limestone
Slate

Red rock
Slate
Limestone

200
9

60
40
40
25
85
70
20

468
25

359

4

191

750

625

30

50

8

208
217
277
317
357
382
467
537
557

1.025
1,050
1.409

4

195

945

1,570

1,600

1,650

15 15

225 240
10 250
50 300
20 320
60 380
10 390
90 480
60 540
35 575

481 1,056
415 1,471

33 33
220 253
10 263
60 323
40 363
50 413

Depth at
which oil

or gas
occurred

1,409 Gas

1,405 Gas

Small
1,471 Gas
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Well Records in Ontario—Continued

No. 4

Localities and formations
Thickness

Feet

Depth at

which oil

or gas
occurred

Bruce County—Continued

Slate
Red rock
Slate
Red rock
Shale
Trenton

Inverhuron (Geol. Sur. Can., Vol. V, Part II, p. 58Q)

:

The strata are reported to be identical with those at

Kincardine for 895 feet; blue shale and gypsum were
then encountered, sligbtly impregnated with salt;

after which came Niagara shales, and at 1,007 feet

hard limestone, holding back water with an
offensive odour. Top of well 587 feet above tide.

Port Elgin (Geol. Sur. Can., Vol. V, Part II, p. 58Q)

:

At a depth of 890 feet the boring was carried through
red shale-. Th-se shales are probably of Medina
age, as the well was begun in the base of the
Onondaga, which appears on the surface at South-
ampton, five miles farther north. Top of well

587 feet above tide.

Southampton (Geol. Sur. Can., Vol. V, Part II, p. 59Q):
Surface
Sand rock
Sandstone and limestone
Limestone, dark grey and white
Limestone, soft, light-coloured
Shales, blue and red
Limestone, white
Shale, blue and red
Shale, blue
Top of well 587 feet above tide.

Kincardine i Geol. Sur. Can., Vol. V, Part II, p. 59Q):
Sand and gravel
Limestone and hard strata

Shale, red

Shale, blue with red bands
Limestone
Shale, blue and red
Rock salt

Top of well 607 feet above tide.

Kincardine (Geol. Sur. Can.. Vol. V, Part II, p. 59Q):
Surface
Sands-one and limestone, alternate layers
Limestone
Sandstone, white, fine-grained

Limestone, dark coloured
Shale, red

Shale, blue

Limestone, hard, blue
" Chert v rock "

Rock salt

Shale, blue, day and salt in alternate layers
Rock salt

Top of well r,o7 te t above tide.

15

85
70
20

489

586

428
518
583
603

1,092
1,678

283 233
18 251

150 401

200 601

99 700
96 796
34 830

225 1,055
200 1.255

91 91

509 600
23 623
117 740
30 770
125 895
14 909

89 89
28 117

17!) 296
2!) 325

276 601

14 615
115 730

L64 S!)4

5 899
12 911

36 947

60 1,007
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Well Records in Ontario—Continued

Localities and formations

Depth at
which oil

or gas
occurred

Manitoulin island (Geol. Sur. Can., 1863-66, p. 252-3)
Surface deposits
Shales
Limestone

Surface deposits
Black shale

,

Limestone
Red siliceous sandstone

Surface deposits
Shale
Limestone

,

3 BM (il)

Manitoulin Island

Eastern end Manitoulin island, about two miles southeast
of Wekwemikong:

Well No. 1 (Ont. Bur. Mines, Vol. XV, Part I,

pp. 72-73):
Niagara

Limestone
Utica and Hudson River

Light shale
Grey shale
Black shale

Trenton
Limestone

Top of well 736 feet above sea level.

Well No. 2

Surface deposits
Niagara and Hudson River

Limestone and shales
Hudson River and Utica

Light shale
Grey shale
Black shale

Trenton
Limestone

Well No. 4

Surface deposits
Sand

Niagara
Limestone

Hudson River
Light shale
Dark shale

Utica
Black shale

Trenton
Limestone

Well No. 5

Surface deposits
Sand

Niagara
Limestone

Utica and Hudson River
Light shale
Dark shale
Black shale

Trenton
Limestone

50

137

34

90

161
65
9

50

22

17

50

250 300
02 362
21 383

520

34

124

285
350
359

409

15 15

50 65

250
70

315
385

407

14 14

50 64

250 314
94 408
12 420

437

10 10 220 Oil
140 150 226 „
316 466

32 32 193 Oil

100 132 248 „
340 472 270 „
52 524

21 21 288 Oil

230 251
179 430

398 Gas

380 Oil

and Gas

437 Oil
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Well Records in Ontario—Continued

Localities and formations

No. 4

Depth at
Thickness Depth which oil

Feet Feet or gas
occurred

Huron County

Goderich ( Geol. Sur. Can., Vol. V, Part II, p. 53Q-54Q) :

Surface deposits
Gravel
Blue clay
Boulders
Gravel
Boulders
Sand and clay

Dolomite, with thin limestone layers
Limestone, with corals, chert and beds of dolomite.
Dolomite with seams of gypsum
Variegated marls, with beds of dolomite
Rock salt. 1st bed
Dolomite, with marls towards the base
Rock salt, 2nd bed
Dolomite
Rock salt, 3rd bed
.Marls, with dolomite and anhydrite ,

Rock salt, 4th bed
Dolomite and anhydrite
Rock salt, 5th bed
Marls, soft with anhydrite
Rock salt, 6th bed
Marls, soft with dolomite and anhydrite

A record of a second well at Goderich is as follows (Geol.

Sur. Can., Vol. V, Part II, p. 55Q):
Blue clay, limestone boulders
Limestone boulders and gravel
Sandstone and limestone, alternate beds
Hard flinty limestone
Blue shale, thin streaks of red shale
Gypsum
Brown limestone, soft

Rock salt, 1st bed
Brown limestone, very hard
Rock salt, 2nd bed
Blue shales and clays
Rock salt, 3rd bed
Brown limestone

Wingham; East Wawanosh tp., 1. 41, con. XIII (Geol. Sur.
;.., Vol. V. Part II, p. 56Q):

Surface
Grey limestone
Dolomite
Dolomite, with gypsum and limestone
Limestone, with bine shale and dolomite
Rock salt

Limestone
Toj) of well 1,012 feet above tide.

Brussels (Geol. Sur. Can., Vol. V, Part II, 56Q):
Surface
Limestone
Limestone, magnesian
Limestone, with chert
" Soapstone "

Dolomite, grey
Dolomite
Sandstone

14

31
10
4

13

7

278
276
243
121

31

32
25
7

35
81

15

7

13
135

6

132

100

40
510
:;im

84
6

14

HI

30
24

3
32

96
100

250
275

369
30

65

10

100

266
180

353
(•7

168
04

14

45

55
.V.)

72
79

357
033
876
997

1.028
1,060
1,085
1,092
1.127
1.21 IS

1.223
1,230
1.24:;

1,378
1,384
1.510

100

140

050

950
1,034
1.040

1.054

1,073
1,103
1.127
1.130

1.102
1.170

96
196
440
721

1.000

1.120

1,185

16

116
382
562
915

1.012

1,180
1.244

1.200 Oil

and Gas
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Well Records in Ontario—Continued

Localities and formations

Deptli at

Depth which oil

Feet or wis
occurred

Huron County—Continued

The first limestone is probably Corniferous age,
beneath which is found the Onondaga series of

magnesian limestones, dolomites and shales, and
the sandstone—so-called—is, in all probability,
referable to the Guelph series of dolomites which
are usually light to dark brown and arenaceous in
appearance.

Traces of oil and gas at 1,200 feet.

Top of well 1,120 feet above tide.

Blyth (Geol. Sur. Can., Vol. V, Part II, p. 57Q)

:

Surface
Limestone

Black shale
Hard rock
Shale
Rock salt

Top of well 1,080 feet above tide.

Clinton (Geol. Sur. Can., Vol. V, Part II, p. 57Q)

:

Surface
Limestone
Limestone, cherty, and dolomite
Limestone
Limestone, cherty, and dolomite
Shale, limestone, gypsum and marls
Rock salt, 1st bed
Shale, gypsum and salt
Rock salt, 2nd bed
Top of well 927 feet above tide.

Seaforth (Geol. Sur. Can., Vol. V, Part II, p. 58Q):
Surface
Dark grey limestone
Magnesian limestone, with chert
Shales, limestones and marls
Gypsum, salt and shale
Rock salt

Top of well 1,009 feet above tide.

Hensall (Geol. Sur. Can., Vol. V, Part II, p. 58Q)

:

Surface
Limestone, hard
Limestone, soft
Dolomite
Limestone (magnesian?)
Shale
Marly shalo
Salt and shale
Top of well 900 feet above tide.

Brant County

Brantford, Waterous Engine Co., Dalhousie St. (Geol. Sur.
Can., Vol. V, Part II, p. 43Q)

:

Surface
Lower beds Onondaga and Guelph, Niagara and Clin-

ton, if present.
Limestone, etc

104 104

300 404

346 750
100 850
170 1,020

105 1.125

90 1,215

(57 67

413 480
204 684
176 860
36 896

255 1.151

15 1,166
48 1.214
25 1.2:59

25 25
401) 425

310 735
250 985
50 1.035
100 1.135

88 88

150 238
75 313
25 338

462 800
230 1 .o:io

(io 1.0! tO

116 1.2O0

(>:;

457

850 Gas

0:;

520
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Well Records in Ontario—Continued

Localities and formations
Thickness

Feet

Brant County—Continued

Medina
Blue shale
Red shale
Sandstone
Red shale
Dark red and blue shale

An imperfect record of this well was obtained

Top of well 707 feet above tide.

Paris (Geol. Sur. Can., Vol. V, Part II, p. 44Q)

:

Surface
Onondaga

Limestone
Guelph

Dolomite

Cathcart, S.W. of Paris (Geol. Sur. Can., Vol. V, Part II,

P. 45Q):
Clay
Shale and gypsum

(

Brantford, Cockshutt property (Ont. Bur. Mines, Vol. XIV,
Part I, p. 106):

Surface
Sandy loam
Wash gravel
Clay
Quicksand
Hard pan

Guelph and Niagara
Limestone, etc

Niagara
Black shales

Clinton
Dolomite

Medina
Red shales
Groy shales
Sandstone
Red shales

Brantford. drilled by Shaplev & Muir Co., Wellington St.

(Ont. Bur. Mines, Vol. XIV, Part I, p. 107):
Surface
Guelph and Niagara

Limestone
Niagara

Black shales
Clinton

Dolomil e

Medina
Red sandstone
Blue shales
Sand rock
White sandstone
Red shales

10

146

99

140

260

7

3
40
21

11

283

45

12

45
45
20

61

299

45

20

5 525
25 550
40 590

460 1.050
68 1.118

10

156

255

140

400

7

10
50
71
82

365

410

422

467

512
532
620

61

360

405

425

35 460
30 490
15 505
10 515
155 670

Depth at
which oil

or gas
occurred

512 Gas
Oil

610 Gas
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Well Records in Ontario—Continued

Localities and formations
Thickness

Feet

Depth at
which oii

or gas
occurred

Brant County—Continued

Brantford, two miles southeast of Bow Park farm, Well
No. 4 (Ont. Bur. Mines, Vol. XIV, Part I, p. 107):

Surface 72
Onondaga, Guelph and Niagara

Limestone, etc

Niagara
Black shales 50

Clinton
Dolomite

] 15
Medina

Red shales 45
Blue shales 30
Grey sand (hard) 20
White sandstone 7
Red shales 92

Brantford (Ont. Bur. Mines, Vol. XV, Part I, p. 112):
Surface deposits 45
Onondaga, Guelph and Niagara, Clinton

Limestones, dolomites and shales 370
Medina

Red sandstone, red and blue shales and white
sandstone 100

Medina, Hudson River, Utica
Red, blue and black shales 1,435

Trenton
Limestone 210

Top of well about 730 feet above sea level.

Brantford, Bow Park farm, Well No. 7 (Ont. Bur. Mines,
Vol. XIV, Part I, p. 107):

Surface 45

Onondaga, Guelph and Niagara
Limestone 276

Niagara
Black shales 45

Clinton
Dolomite 15

Medina
Red shales 30

Blue shales 35

Grey sand 25

White sandstone 10

Red shales
Other wells drilled on Bow Park farm present some-

what similar logs.

Onondaga tp., 1. 5, con. I (W. J. Aikens)

:

Surface 72

Limestone and shale 71

Niagara limestone 205

Shale 30

Clinton limestone 25

Red Medina 35

Grey shale 50

White Medina 12

Red shale 600
Grey shale 675
Utica black shale 1 25

Trenton limestone 695
Potsdam sand 30

Granite

72 420 Gas
530 ,,

542 Oil

415

430

475
505
525
532
624

45 AlittleGas

Jon top of

415 Trenton

515

1,950

2,160

45 479 Small
flow of Gas

321

366

381

411

446
471

481
616

72 Small flow
143 of Gas in

348 Clinton

378
403
438
488
500

1,100
1,775

! 1,900
2,595
2,625
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Well Records in Ontario—Continued

Localities and formations

Depth at

Thickness Depth which oil

Feet Feet or gas
occurred

Waterloo County

Waterloo (Geol, Sur. Can., Vol. V, Part II, p. 41Q):
Surface 130

Onondaga
Limestone 40

Gypsum 17

Shale 20

Guelph, Niagara, Clinton
Limestone 340

Clinton and Medina
Blue shale 114

Medina
Red shale 450

Top of well 800 feet above tide. A well in Waterloo,
presumably this one, was afterwards deepened to

1,800 feet, but the record is not available.

Berlin (Geol. Sur. Can., Vol. V, Part II, p. 42Q)

:

Surface
Limestone
" Hard rock "

Limestone
Red shale
Green shale
Blue shale
Top of well 1,080 feet above tide. The drilling prob-

ably began in the Onondaga formation and termin-
ated in the Medina.

Wellington County

Pilkington tp., 1. 6, con. V (Ont. Bur. Mines, Vol. XV, Part
I. ]>. 110):

Surface deposits 103
Onondaga

Dolomite and limestone 252
Guelph and Niagara

Light coloured and yellow limestone and dolomite. 215
Shales, red 1st 5 feet 30

Clinton

Hard lim< stone 42
Medina

Red shale 303
Hudson River

Llghl blue sh;ile 565
Utlca

Black shales 85
Trenton

Limestone 695
Calciferous

Arkose Bandstone
Top of well 1,375 feel above sea level.

Peel to.. 1. 5, con. Ill (Ont. Bur. Mines. Vol. XV, Part I,

P. 110):
Surface deposits

Gravel with pieces of limestone 35
Onondatra

Dolomite nnd limestone 517
Guelph and Niagara

Dolomite and limestone 220

130

170
187
207

547

661

1.120

187 187

320 507
40 547

200 747
180 027
160 1,087
170 1.257

103

355

570
600

642

1,035

1,600

1.685

2.380

2,385

35

552

772

2,335 Gas

2. 500 Gas
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Well Records in Ontario—Continued
|

Localities and formations Thickness
Feet

Depth at

Depth which oil

Feel or gas
occurred

Wellington County—Continued

Niagara
Shales

Clinton
Limestone

Medina
Red shales

Hudson River
Drab and blue shales

Utica
Dark shales

Trenton
Limestone

Calciferous
Very hard, pink sandstone
Hole ended probably in granite.

Top of well 1,245 feet above sea level.

Erin (Geol. Sur. Can.. Vol. V, Part II, p. 43Q) :

Niagara
Lime stone

Clinton
Shale

Medina
Blue shale and sand
Red shale

Hudson River
Blue shale

Top of well 1,038 feet above tide.

Eden Mills, 1. 1, con. I, Eramosa tp. (Geol. Sur. Can.,

Vol. V, Part II, p. 43Q):
Limrstone and shales
" Red strata "

( Medina)

Perth County

Stratford (Ont. Bur. Mines, Vol. XV, Part I, p. 110):
Surface deposits
Onondaga, Guelph, Niagara, Clinton

Limestones and dolomites
Medina, Hudson River, Utica

Red, blue and black shales
Trenton

Limestones
Top of well 1,180 feet above sea level.

Stratford (Geol. Sur. Can., Vol. V, Part II, p. 60Q)

:

Depth of well 2,386 feet. Trenton limestone was mel
with at 2,360 feet.

Dublin (Geol. Sur. Can., Vol. V, Part II, p. 60Q)

:

Depth of well 1,396 feet; surface deposits 75 feet;

limestone 520 feet thick occurred below the sur-

face deposits. At 600 feel gypso-saliferous marls
were met with, after passing through which the
Niagara limestone was reached.

30

29

367

572

47

705

51

95

100

25
480

100

159

350

143

1,159

1.044

40

802

831

1,198

1.770

1,817

2.522

2.57:;

95

L95

220

700

800

159

509

14:5

1,302

2,346

2,386
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Well Records in Ontario—Continued

Localities and formations

Depth at
which oil

Perth County—Continued

Mitchell (Geol. Sur. Can., Vol. V, Part II, p. 60Q)

:

Depth of well 2,008 feet; after passing through shales
belonging to the base of the Onondaga formation,
the Niagara limestone was reached, and at 1,570
feet, red shale 300 feet thick, belonging to the
Medina formation.

Listowel (Geol. Sur. Can., Vol. V, Part II, p. 60Q)

:

Depth of well 1,200 feet.

St. Marys (Geol. Sur. Can., Vol. V, Part II, p. 60Q):
Depth of well 700 feet, at which point small traces of

petroleum were said to have been observed. The
bore was begun on the Corniferous limestone;
specimens between 100 and 500 feet were mag-
nesian limestone.

Middlesex County

Glencoe (Geol. Sur. Can., Vol. V, Part II, p. 51Q):
Surface 134
Hamilton 100

Limestone 162
" Soapstone "

. 80
Limestone, white

Corniferous and Onondaga, probably 200 feet of

Corniferous
Limestone 486

Onondaga
Sandstone 38
Hard limestone 260
Gypsum 5
" Hard rock " 15
Gypsum 3
" Hard rock " 7

Salt and shale 104
" Hard rock " 116

'I'll'' term "hard rock" means dolomite, and "soap-
stone " shale.

Metcalfe tp., 1. 24, con. XIII (Geol. Sur. Can., Vol. V,
Pari II, p. 52Q): 48

Clay
Porl vo

Black shale
Hamilton 273

" Soapstone," etc
Corniferous 104

Limestone

Mosa tp.. 1. 5, con. VII (Geol. Sur. Can., Vol. V, Part II.

P. 52Q): 50
('lay

Portage 1()

Black shale
Hamilton 230

" Soapstone," etc
Corniferous 262

Limestone

134

234
396
476

962

1.000

1,260
1,265
1,280
1.283
1.290
1.394
1,510

48

123

396

500

50

60

290

SK2
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Well Records in Ontario—Continued

Localities and formations

Depth at

which oil

or gas
occurred

Middlesex County—Continued

Mosa tp., 1. 3, con. IV (Geol. Sur. Can., Vol. V, Part II,

p. 52Q):
Clay
Portage

Black shale
Hamilton

" Soapstone," etc

Corniferous
Limestone

London Insane Asylum (Geol. Sur. Can., Vol. V. Part II.

p. 49Q):
Surface
Corniferous

Limestone, hard
Onondaga with Guelph and Niagara, if present

Limestone, soft
Limestone, hard
Limestone
Salt and shale

Clinton
Black shale

Medina
Red shale

Hudson River
Limestone and shale

Top of well 880 feet above tide.

London Sulphur spring (Geol. Sur. Can., Vol. V, Part II.

p. 50Q):
Clay
Soft grey shale and bituminous shale
Limestone
Soft magnesian marl
The rocks drilled through include the Hamilton,

Corniferous and Onondaga formations.

London tp., 1. 13, con. IV (Geol. Sur. Can., Vol. V, Part II,

p. 50Q) :

Clay
Limestone, shale

Strathroy, Adelaide tp., 1. 20, con. V (Geol. Sur. Can.,
Vol. V, Part II, p. 51Q):

Surface
Hamilton

Soft shale
Corniferous

Hard limestone

Parkhill (Geol. Sur. Can., Vol. V, Part II, p. 52Q)

:

Depth of well 1,300 feet. Formations traversed in-

clude two salt beds. Surface deposits were 170 ft.

thick and were underlain immediately by lime-
stone.

Ailsa Craig, on G. T. Ry. (Geol. Sur. Can., Vol. V, Part II,

P. 53Q):
Clay

70
20

600

75

113
401)

100

50

150

6 94

243 337

177 514

130 130

200 330

270
100
600
100

600
700

1.300
1,400

200 1.600

500 2,100

150 2.250

70
90

690
765

113

513

101)

150

300

75 275 Oil
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Well Records in Ontario—Continued

Localities and formations

Depth at
which oil

or gas
occurred

Middlesex County—Continued

Hamilton
Limestone, soft

Limestone

Well near above showed:
Surface
Hamilton

Limestone
" Soapstone "

Limestone
" Soapstone "

Limestone

Biddulph tp., about 5 miles northeast of Lucan (Geol. Sur.
Can., Vol. V, p. 53Q)

:

Depth of well 360 feet; surface deposits 100 feet;
limestone (probably Corniferous), 260 feet.

Sylvan, West Williams tp., 1. 15, con. XV (Geol. Sur. Can.,
Vol. V, Part II, p. 53Q)

:

Depth of well 200 feet; surface deposits 175 feet; gas
at 180 and 195 feet.

Oxford County

Tillsonburg (Geol. Sur. Can., Vol. V, Part II, p. 46Q):
Surface
Corniferous

Limestone
Onondaga

Dolomites and limestones
Red marl

?

Dark shale
Other wells have been drilled in Dereham and adjoin-

ing tps., having depths of 200 to 500 feet. Small
quantities of oil and gas were found, but the logs
of the wells are not recorded.

Burgessville (Geol. Sur. Can., Vol. V, Part II, p. 47Q) :

Depth of well, 605 feet.
Surface deposits 165 feet.
Specimen from 280 feet, light blue shale.

" with gypsum.
367 cream-coloured dolomite.
400 light brown dolomite.
550 " dark blue shale.

Th ae specimens probably belong to the Onondaga
formation.

Norwich (Co'. gur r .m Vol y part IT; p 47q).
One well drilled to 2.fi0<> feet; no record.
A second well drilled to 500 feet gave small flow of

oil at 150 feet. Surface deposits 80 feet in second
well.

Dereham tp., near Tillsonburg (Geol. Sur. Can Vol V
Part II, p. 45Q):

Clay
Corniferous

Limestone

185

113

(55

260
373

65

70
6 76
80 L56
oil 206

144 350

36

160

694
35

825

36

196

890
925

1,750

30

(I!)

30

126

55 Oil

680il&Gas



1915 Oil and Gas in Ontario 39

Well Records in Ontario—Continued

Localities and formations

Depth at
which oil

or gas
occurred

Oxford County—Continued

Beachville. Furnished by W. R. Rogers. South half
1. 18, con. II, North Oxford tp., one mile west of

village:

Surface deposits
Corniferous

Limestone, grey, blue and light brown
Onondaga

Dark coloured limestone or dolomite, gypsum and
blue shales

Guelph and Niagara
Dolomite, grey, light, brown and blue

Niagara
Soft blue shales

Clinton
Light brown dolomite

Medina
Blue to greenish and soft shale
Calcareous sandstone
Red shales

Hudson River
Blue shales

Utica
Black bituminous shales

Trenton
Limestone, light brown to whitish

Granite at 2,789.

Top of well 893 feet above sea level.

Halton County

Milton, Trafalgar tp., 1. 10, con. I (Geol. Sur. Can., Vol. V,
Part II, p. 30Q):

Soil

Red shale
Blue shale

Trafalgar tp., new survey, east half 1. 15, con. I (W. I.

Dirk, County Crown Attorney, Milton, Ont.).
Red Medina
Hudson River shale
Utica shale
Trenton

Esquesing tp., west half 1. 2, con. II (W. I. Dick, County
Crown Attorney, Milton, Ont.):

Gravel
Medina sand
Hudson shale
Utica shale

Nassagaweya tp., east half of 1. 3, con. VII (R. Boyd):
Sand and gravel
Red Medina shale
White Medina shale
" Sand "

Another well was drilled about 1,000 feet west of this

well; the record of it is as follows:

Sand and gravel
Red Medina shale
White Medina shale

8

232

8

24(1

Uni 740

226 966

34 1,000

25 1.025

65
35

440

1,090
1,125
1,565

610 2,175

85 2,260

529 2,789

47

200
15! I

285

795
12ii

265

40

166

728
114

73
217
69
9

63
240
15

47

247
406

285

1,080
1.20(1

1.405

4(1

206
934

1 .048

73

290
359
368

63

303
318

1.447 Oil

368 Gas

1,710 Gas
1,725 „

o.OOO cu.

ft. daily
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Well Records in Ontario—Continued

Localities and formations Thickness
Feet

Depth
Feet

Depth at
which oil

or gas
occurred

Halton County—Continued

Hudson shale
Trenton
Slate

Pre-Cambrian
Red granite or gneiss
Coarse-grained mica schist

Wentworth County

Hamilton, off Clyde Avenue West (Ont. Bur. Mines, Vol
XV, Part I, p. 112):

Medina, Hudson River, Utica.
Red, blue and black shales

Trenton
Limestone

Bottom of well in pre-Cambrian at 1,960 feet.
Top of well 290 feet above sea level.

Flamborough East tp., 1. 8, con. VIII (Geol. Sur. Can.,
Vol. V, Part II, p. 30Q)

:

Note.—The drilling was begun in either the base of
the Guelph or summit of the Niagara formation,
the whole of which, with the underlying Clinton,
was probably traversed. The boring at 465 feet
was in the Medina formation. Small quantity of
oil is said to have been obtained at 340 feet.

Barton tp., 1. 17, con. V (Geol. Sur. Can., Vol. V, Part II,
p. 31Q):

Surface
Niagara and Clinton

Limestone
Sandstone "...

Medina
Red shale

Hudson River and Utica, with probablv the lower part
of Medina

Blue shale
Top of well 300 feet above Lake Ontario.

"

Hamilton, Royal Hotel (Geol. Sur. Can., Vol. V, Part II.
P. 31Q):

Depth of well
No new,] f well is available.

Dundas. in the valley below the railway station (Geol
Sur. Tan., Vol. V, Part II, p. 31Q)':

Surface
Red shale ........... .1 ......

.

Blue shale
Black shale
Limestone
The rocks penetrated include the Medina, Hudson

River and Utica and Trenton formations. Small
quantities of gas were met with at various points.

Barton tp., lot 11, con. VII (Geol. Sur. Can. Vol V
Part II, p. 32Q):

Niagara and Clinton
Limestone with a little shale
White sandstone

835
667

30
45

1,250

710

14

70
7

634

5! 13

1,153
1,820
1,825

1.855
1.900

1.250

1,960

465

14

84

91

725

1,318

1,000

80 80
400 4SO

550 1,030
400 1.430
220 1,650

340 Oil

250

5

250
255

700Oil
780 "
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Well Records in Ontario—Continued

Localities and formations Thickness
Feet

Depth at
Depth which oil

Feet or gas
occurred

VVentworth County—Continued
Medina

Red shales with bluish hands
Hudson River?

Bluish and greyish shales
Small quantities of oil were obtained at 700 and 780 ft.

Mount Albion (Geol. Sur. Can., Vol. V, Part II, p. 32Q)

:

Depth of well

Lincoln County

St. Catharines, near, 1. 4, con. Ill, Louth tp. (Geol. Sur.
Can., Vol. V, Part II, p. 32Q)

:

Surface
Medina

Red shale
Hudson River and Utica

Blue shale
Black to blue shale

Trenton
Limestone
White quartzose sandstone

Top of well 297 feet above mean tide level.

A small pocket of gas was opened at 275 feet in the
Medina. At 2,185 feet a flow of about 4,000 cubic
feet per day was obtained.

Welland County

Thorold (Geol. Sur. Can., Vol. V, Part II, p. 33Q)

:

Surface
Clinton

Dark brown sandstone
Shale

Medina
Red sandstone
Shale
Grey sandstone
Shale

Hudson River
Shale

Utica
Shale

Trenton
Limestone

Top of well 517 feet above tide.

A very small flow of gas was met with at 2,430 feet.

Thorold (Ont. Bur. Mines, Vol. XV, Part I. p. 113):
Surface deposits
Niagara

Limestones and shales
Clinton

Limestone
Medina

Red sandstone and shales
Grey sandstone
Red shales

Hudson River and Utica
Dark blue and black shales

Trenton
Light and dark limestone

Top of well about 500 feet above sea level.

90

548

700
168

667
27

43

7

70

30
57
30

813

700

155

525

43

52

30

82

30
658

905

683

850

873

1,500

90

638

1,338
1.506

2,173
2.200

43

95

125

207
237
895

1,800

2,483

275 Gas
2,185 ,,

43 2,430 Gas

50
120

150
207
237

1,050

1,750

1,905

2,430

2,400 a
little Gas



42 Bureau of Mines No. 4

Well Records in Ontario—Continued

Localities and formations
I

Depth at
Thickness Depth which oil

Feet Feet

Welland County—Continued

Willoughby to.. I. 4. con. Ill (Ont. Bur. Mines, Vol. XV.
Part I, p. 113)

:

Surface deposits
(lay and gravel, drift

Onondaga
Dolomites

Guelph and Niagara
Dolomites

Niagara
Dark shales

Clinton
White limestone

Medina
Red sandstone and shales
White sandstone
Red shales

Hudson River and Utica
Blue and black shales at bottom

Trenton
Limestone

Calciferous
Sandstone

Pre-Cambrian granite
Top of well 590 feet above sea level.

Willoughby tp., 1. 2, con. IV (Jour. Can. Min. Inst., Vol. Ill,

p. 77 ) :

Surface
Clay

Onondaga
Dolomites and shales with gypsum

Guelph and Niagara
Grey dolomite

Niagara
Blue shales

Clinton
White limestones

Medina
Red sandstones and shales
White sandstone
Blue shale
White siiiiilstone

Red shales
Hudson River

Blue shales
Utica

Black shales
Trenton

White and grey limestones
Calciferous

1
1 rey coarse sandstone

Pre-Cambrian
White quartz

Willoughby tp., 1. I, con. V (Geol. Sur. Can., Vol. XIV,
p. 164A):

Depth of well 3.032 feet. Drilling stopped at what
was supposed to be the Calciferous formation.
The Clinton formation was reached at 473 feet
from the surface, and the Medina at 594 feet;

61 61

135 196

227 423

50 473

30 503

91

20
915

594
614

1,529

7S4 2,313

685 2,998

32
•>

3,030
3,032

18 18

202 22(1

220 440

60 490

30 520

73
10

12

IS

,s:;o

593
603
615
638

1,463

717 2. ISO

11.0 2.340

670 3,010

19 3,029

1 3,030

or gas
occurred

2,998 Gas
003 .,

495 Gas
2.040 ..
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Well Records in Ontario—Continued

Localities and formations

Depth at

Thickness Depth which oil

Feel Feet or gas
curred

Welland County—Continued

the base of the Medina at 614 feet and the summit
of the Trenton at 2,313 feet. From the base of

the Medina to the summit of the Trenton the
rocks seemed to be all shales.

Welland, *4 mile S.E. of (Ont. Bur. Mines, Vol. I, p. 136):
113
107
210
50

20

52
25
20

11.-.

112

118
240
50

13

45
25
20
82

110

80
22.1

<;.->

20

5

55
10

5
2i (

20

97

2

23

390

24(1

oil

113
220
4311

480
500
552
577

597
712

112

230
4711

52(1

533

578
603
623
705

110

190
415
480

500
505

560
570
575
5! 15

615
712

2

25

415

055

7(15

512 light

Hard limestone

flow of Gas

Welland, % mile S. of above. (Ont. Bur. Mines, Vol. I.

p. 136; see also, Geol. Sur. Can., Vol. VI, p. 108S)

:

Surface
Onondaga, Guelph and Niagara

Clinton
Clinton limestone

Medina

White Medina sandstone
Red shale

Welland (Geol. Sur. Can., Vol. VI, p. 108S)

:

Surface deposits

(300 .small
' Gas
(512 ,,Onondaga, Guelph and Niagara

Shale

Shale, blue
Clinton

Shale
Medina

Red sandstone
Shale

Shale

Red shale

Bertie tp., 1. 35, con. Ill (Jour. Can. Min. Inst., Vol. Ill,

p. 75):
Soil 836 Gas
Corniferous

Onondaga
Grey and drab dolomites and black shales with

gypsum
Guelph and Niagara

Niagara
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Well Records in Ontario—Continued

Localities and formations
Thickness Depth

Feet Feet

Depth at
which oil

or gas
occurred

Welland County—Continued

Clinton
White crystalline limestones, grey and shaly to-

wards bottom 30 735
Medina

Red sandstone 55 790
Red shale 10 800
Blue shale 8 808
White sandstone 5 813
Blue shale 20 833
Whit- sandstone 13 846

Point Abino, Bertie tp. (Jour. Can. Min. Inst., Vol. Ill,

p. 76):
Surface

Sand
Corniferous

Grey limestones with flint

Onondaga
Grey and drab dolomite, blue shales and gypsum.

Guelph and Niagara
Grey dolomites

Niagara
Blue shales

Clinton
White sandstone

Medina
Red sandstone
Blue shale
White sandstone

Bertie tp., 1. 35, con. Ill (Geol. Sur. Can., Vol. V, Part II,

P. 37Q):
Surface
Corniferous

Dark grey limestone
Onondaga

Grey and drab dolomites, black shales and gypsum
Guelph and Niagara

Grey dolomite
Niagara

Black shales
Clinton

White crystalline dolomite, grey towards bottom.
Medina

Red sandstone
Red shales
Blue shales
Whit sandstone
Blue shale
White sandstone " Gas rock "

Top of well is 618 feet above tide level. Gas to the
extent of 1,000,000 cubic feet per day was met
with at S3fi feet in the Medina. When the well
was shot the (low increased to 2,050,000 cubic feet
per day. This well is one of thirteen which were
drilled by the Provincial Natural Gas and Fuel
Company up to the end of the year 1890. The
logs of the other twelve wells are almost identical
with the one given above. The following table
shows the capacity of the wells at that time:

10

82

288

235

55

30

80
13
17

23

390

240

50

30

55
10

5

5

20
L6

10

92

380

715

770

800

880
893
910

•>

25

415

655

705

736

790
800
805
810
830
846

500Gasin
530 large
580q uan-

tities

902 Gas

836 Gas
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Well Records in Ontario—Continued

Localities and formations

Depth at
Thickness Depth which oil

Feet Feet or gas
occurred

No.

Welland County—Continued

Cub
well 2,050

375
600

2,200

8,500
70

3,000
3,500

4,500
300

5,500
300

feet

,000

,000

,000

,000

,000

,000

,000

,000

,000

,000
000
,000

Bertie tp., 1. 6, can. XV (Jour. Can. Min. Inst., Vol. Ill,

P. 76):
Surface

Clay
Onondaga

Dolomites, grey and drab, black shale and gypsum
Guelph and Niagara

Grey dolomite
Niagara

Blue shales
Clinton

White and grey limestones
Medina

Red sandstone
Blue shale
White sandstone
Red shales

Hudson River
Blue shales

Utica
Black shales

Trenton
White and grey limestone

Calciferous
Yellowish sandstone

Pre-Cambrian
Mica schist

Bertie tp., 1. 35, con. Ill (Ont. Bur. Mines, Vol. I,

p. 133):
Surface deposits
Corniferous

Limestone
Onondaga

Limestone and shale, with gypsum
Guelph and Niagara

Limestone
Niagara

Black shales
Clinton

White and grey limestone
Medina

Sandstone and shale

38 38

300 338

280 568

60 628

32 660

83
15

16
850

743
758
774

1.624

730 2.354

171 2,525

685 3,210

45 3,255

•>
3,257

3 3

77 80

345 425

225 650

55 705

30 735

115 850

743 Gas

846 Gas

I BM (il)
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Well Records in Ontario—Continued

No. 4

Localities and formations

Depth at

Thickness Depth which oil

Feet

Weiland County—Continued

Ridgewav (Ont. Bur. Mines, Vol. I, p. 135; see also Geol.

Sur. Can., Vol. VI, p. 107S)

:

Corniferous
Flinty limestone 60

Onondaga, Guelph and Niagara
Shale and gypsum 90

Hard shale 5

Shaly rock 30

Slate and gypsum 15

Slate and shale 230

Limestone 115

Siliceous limestone 15

Hard limestone 110

Slate 50

Clinton
Clinton limestone 10

Shale 10

Medina
Red Medina sandstone 70

Sandstone 5

Light coloured sandstone 5

Dark shale 20

White Medina sandstone 12

Red shale 18

Port Colborne (Geol. Sur. Can., Vol. V, Part II, pp. 34Q-

35Q):
Well No. 1

Surface 12

Corniferous
Grey limestone 1

3

Onondaga and Lower Helderberg
Grey limestone 7

Dolomite 8

Shale and dolomite 55
Dolomite and gypsum 57
Dolomite IDS
Shales and dolomite with gypsum 185

Guelph and Niagara
Shaly dolomite 30
Brown dolomite and dark blue shales towards

bottom 188
Clinton

Marls and dolomite 72
Medina

Red shahs with thin bands of white sandstone 50
Red and white sandstone 53
Soft red shahs with bands of grey and green. 607

The main flow of gas was met with at 764 feet
and afforded 25.000 cubic feet per dav.

Well No. 2

This well reached a depth of 770 feet, being then
in the red shales of the upper part of the
Medina. Gas was met with at 762 feet and
afforded 25.000 cubic feet per day.

Well No. 8

This well reached a depth of 771 feet; gas was
met with at 765 feet.

Feet or gas
occurred

60

150

155
185
200
430
54.")

560
070
7211

730
740

810
815
820
840
852
870

770

771

,
725

1 7S5 „

) 840 „
( to 850 „

(ins

12 150 Small
2W1 flows

25 415 of Gas

32 764 Main
How of Gas

35

90
147
255
440

470

658

730

780
833

1.500

762 Gas

765 Gas
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Well Records in Ontario—Continued

Localities and formations

Depth at

Depth which oil

Feel or gas
occurred

Welland County—Continued

Port Colborne
Surface clay
Salina

Limestone and shales .

Niagara
Limestone
Shales

Clinton
Limestones and shales

Medina
Sandstone and shales

Port Colborne (Ont. Bur. Mines, Vol. I, p. 129):
Drift
Corniferous

Limestone
Onondaga limestone

Lower Helderberg
Fair cement rock

Salina
Shale and cement rock
Dark shale
Shale and cement rock
Gypsum and shale
Shale
Gypsum and shale
Shale
Shaly limestone
Drab coloured limestone
Shaly limestone
Gypsum and shaly limestone, with transparent

particles of selenite (?)
Magnesian limestone
Shaly limestone

Clinton
Clinton limestone
Clinton shale

Medina
Red shale, soft at first but gradually becoming

harder
Red sandstone, mottled
Sandstone, red and white
Soft red shale, with bands of grey and green....

Niagara Falls South, lot 158, Stamford tp. (Geol. Sur. Can.,
Vol. V, Part II, p. 36Q):

Well No. 1

Surface
Niagara

Limestone
Shale

Clinton
Shale

Medina
White quartzose sandstone

Shale and sandstone
Gas was met at 215 feet in the upper beds of the

Clinton; daily flow, 4,000 cubic feet.

Well No. 2, immediately south of No. 1, lot 172, Stam-
ford tp.

12

473

1 55
70

50

740

12

12

485

640
71(1

760

1 ,500

12

13 2.')

7 32

3 35

17 52

8 60

30 90
10 100
7 107

41) 147

5 152

28 180
6 186
4 190

112 302

198 :,ui)

200 700

20 721)

10 730

20 750
30 7 SI)

53 833
667 1.500

43 43

143 186

24 210

140 350

24 374
466 840

215 Gas



48 Bureau of Mines No. 4

Well Records in Ontario—Continued

Localities and formations

Depth at

Thickness Depth which oil

Feet Feet or gas
occurred

Welland County—Continued

This well was drilled to a depth of 1,000 feet.

Gas in similar quantity to No. 1 was found

at 380 feet, presumably in the upper sandy
strata of the Medina formation.

Crowland tp., 1. 12, con. VI (Ont. Bur. Mines, Vol. XIV,
Part I, p. 104):

Surface
Onondaga

Dolomites and shales

Guelph and Niagara
Grey dolomites

Niagara
Blue shales

Clinton
White sandstone

Medina
Red sandstones and shales
White sandstone
Blue shales
White sandstone

Wainfleet tp.. 1. 6, con. I (Reek well) (Geol. Sur. Can.,

Vol. V, Part II, p. 40Q-41Q):
Onondaga

Drab and grey dolomites, shales and gypsum
Guelph and Niagara

Grey dolomite
Niagara

Black shale
Clinton

Dolomite
Medina

Red sandstone
Red and blue shale
White sandstone

Gas was met at 685 feet at the summit of the Clinton
dolomite; 400,000 cubic feet per day.

In Vol. I, Ont. Bur. Mines, another log, apparently of
the same well, is given. The two do not agree.
Surface
I 'orniferous

Limestone
Lower Helderberg

Limestone
Cement rock and shale

Onondaga
Impure limestone with shale and gypsum

Niagara
Li mostone
Shale

Clinton
Limestone and shale

Medina
" Mottled " stone
Shaly sandstone
White sandstone
Shale

390

240

55

30

45
40

20

2

16

5

7

390

185
7!l

30

46
40

23

31

120 120

120 240

233 473

55 528

30 558

61

12

11

18

619
631
642
660

390

630

685

715

760
800
820

18

23
30

420

605
684

714

760
800
823
854

538 Gas

685 Gas

685 Gas
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Well Records in Ontario—Continued

Localities and formations

Depth at

Thickness Depth which oil

Feet Feet or gas
occurred

Welland County—Continued

Wainfleet tp.. 1. 31, con. V, well No. 4 (Bur. Mines,
Vol. XIV, Part I. p. 104):

Surface
Onondaga

Limestone and shale
Guelph and Niagara

Grey dolomite
Niagara

Blue shales
Clinton

White limestone
Medina

Red sandstone
Grey shales
White sandstone

Humberstone (Ont. Bur. Mines, Vol. XIV, Part I, p. 10 1;

see also, ibid., p. 130)

:

Limestone outcrops at the surface and has a total

depth of 700 feet. At 683 feet the Clinton forma-
tion was reached and 10 feet of that rock yielded
gas. Red Medina sandstone occurred from 713 to

760, followed by 10 feet of shale; gas "sand"
from 770 to 780; slate from 780 to 815; white
Medina from 815 to 822, and thence to 847 feet

red shale.

Humberstone tp., 1. 11, con. Ill (Geol. Sur. Can., Vol. V,

Part II, p. 122SS):
Surface deposits
Onondaga

Drab and grey dolomites
Guelph and Niagara

Grey dolomite
Niagara

Black shale
Clinton

White crystalline limestone
Medina

Red sandstone
Red shale
Blue shale
White sandstone
Blue shale
White sandstone

Humberstone tp., 1. 9, con. II (Geol. Sur. Can., Vol. XIV,
p. 165A):

Granite was struck at 3,300 feet.

Haldimand County

Dunnville (Ont. Bur. Mines, Vol. I, p. 137; see also, Geol.
Sur. Can., Vol. VI, p. 105S) :

Surface deposits
Onondaga, Guelph and Niagara

Brown limestone, thin layers gypsum
Hard shalp, with gypsum
Hard Niagara limestone
Soft shale or slate

144 144

171 815

160 47.")

45 521)

35 555

60
25
22

615
640
662

63 63

282 345

240 585

50 635

30 665

55 720
10 730
5 735
5 740

20 760
22 782

640 Gas

76 76 012
741)

74 150 to752
205 355 747
210 565
47 612

761 )Oil&
764 Gas

(ias
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Well Records in Ontario—Continued

Localities and formations

Depth at

Thickness Depth which oil

Feet Feet or -

occurred

Haldimand County—Continued

Clinton
Clinton limestone
Slate or shale

Medina
Red Medina sandstone
Hard shale or slate
White Medina sandstone and shale
White Medina sandstone
Red shale

Dunnville (Ont. Bur. Mines, Vol. I, p. 137; see also Geol
Sur. Can.. Vol. VI, p. 105S) :

Surface deposits
Onondaga, Guelph and Niagara:

Limestone
Shale and slate
Hard limestone
Shale or slate

Clinton
Clinton limestone
Shale or slate

Medina
Red Medina sandstone
Slate and shale
White Medina sandstone
Reddish shale

Dunnville (Dominion Natural Gas Co., Ltd.):
Surface
Limestone
Niagara limestone
Grey shale
Clinton
Red Medina
Blue shale
White Medina
Red shale

Moulton tp., 1. 13, con. I (Dominion Natural Gas Co.,
Ltd.):

Surface
Shale
Niagara
Shale
Clinton
Red Medina
Grey shale
White Medina
Red shale

Moulton tp., 1. 0, con. I (Dominion Natural Gas Co., Ltd.):
Surface

Shale
X iagara limestone
White limestone
Shale
Clinton ....'.

Red Medina
White shale
White Medina

24 636
4 04o

45 685
4() 72.-»

15 740
12 752
2d 772

7()

80
190
227
45

22

1

45
5(1

2d

30

86
263
208
5(1

23
48
5N

12
5(1

SO

210

140
55

25
:;7

55
12

50

48

70

150
340
567
612

634
635

680
730
750
780

340
557

607
630
678
736
74S

798

80

2! 10

430
4S5
510
547

602
014
004

48

200 308
160 468
20 488
(id 548
25 57:;

40 613
60 c.7:;

15 688

52o Gas

552 Some
Gas

681 More
Gas
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Well Records in Ontario—Continued

Localities and formations rhickness
Feet

Depth
Feel

Depth al

which oil

or gas
occurred

Haldimand County—Continued

South Cayuga tp., 1. 19, con. IV (Dominion Natural Gas
Co., Ltd.):

62

338
200
70
25
40

60
12

9

18
137
295
200
30
40

102

22

80
305
243
50
24
45
63
15

5

58

300

160

40

15

10

62
41 ill

600
lilll

695
735
795
807
816

18

155
4511

650
680
720
822

22

102

407
6511

700
724
769
832
S47

852

58

358

518

558

573
583

672 ) Gas
705 j ,,

Shale
Clinton

White shale
White Medina

North Cayuga tp., 1. 35, con. I (Dominion Natural Gas
Co., Ltd.) :

Surface 670 Gas
Flint 685 a little

Niagara
Gas

North Cayuga tp., 1. 35, con. II (Dominion Natural Gas
Co., Ltd.):

Surface
Flint 744 Gas

Niagara
Shale
Clinton

North Cayuga tp., one and a half miles west of preceding
well (Bur. Mines, Vol. XIV, Part I, p. 105):

667 Gas

Onondaga

Guelph and Niagara

Niagara

Clinton

Medina
Red sandstone .

Grey shale
White sandstone
Red shale

North Cayuga tp., 1. 44, con. II (Dominion Natural Gas
Co., Ltd.):

Surface
Flint
Lime
Shale
Clinton
Red Medina
Shale

41) 623
41) 663
17 680

111) 790

14 14

Sli 100

590 690
50 740

30 771)

45 815

5 821)
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Well Records in Ontario—Continued

Localities and formations

Depth at
Thickness Depth which oil

Feet Feet or gas
occurred

lialdimand County—Continued

North Cayuga tp., 1. 1 in "Jones Tract" (Dominion
Natural Gas Co., Ltd.):

Surface
Lime and shale
Niagara
Shale
Clinton
Red Medina
White shale
White Medina
Red shale

North Cayuga tp., 1. 22, con. Ill (Dominion Natural Gas
Co., Ltd.):

Surface
Flint
Lime and shale
Niagara
Shale
Clinton
Red Medina
White shale
White Medina
Red shale

Cayuga, N. Cayuga tp. (Ont. Bur. Mines, Vol. I, p. 138)
Surface deposits
Limestone
Shale
Hard limestone
Slate or shale
Clinton limestone
Slate or shale
Red Medina sandstone
Shale
White Medina sandstone
Red shale

North Cayuga tp., 1. 37, con. II (Dominion Natural Gas
Co., Ltd.):

Surface
Flint

'.

'. ..........
Black lime '.".

Niagara shale
[

Grey Niagara
Brown Niagara
White lime
Black shale
Clinton ' 7.7. .......... '.'.'.

Red Medina
Shale

North Cayuga tp., 1. 43, con. I (Dominion Natural Gas Co.,
Ltd. i

:

Surface
Flint 77 777777
Lime and shale
Grey lime
Niagara

40
290
235
20
25
50
60
20
14

25

80
298
240
4!)

25

45

60
13
5

23
120
132
232
41

15
5

35
62
15

30

41)

330
565
585
610
660
720
740
754

25
105
403
643
692
717
762
822
835
840

23
143
275

507

548
563
568
003
665
680
710

595 Gas

10 10 700 ) Some
715| Gas100 110

40 150

75 225
225 450
150 600
30 630
51 6S1

24 705
43 748
4 752

12 12 750 Some
88 100 Gas
180 280
200 4S0
160 1)4(1
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Well Records in Ontario—Continued

Localities and formations

Depth at

which oil

or gas
occurred

Haldimand County—Continued

Shale 9fl

Clinton 30
Red Medina 45
Shale 22

North Cayuga tp., 1. 36, con. II (Dominion Natural Gas
Co., Ltd.):

Surface 20
Shell rock 5
Flint To
Niagara 100
Grey Niagara 1 25
Brown Niagara 27o
White lime 2o
Black shale 50
Clinton 25
Red Medina 25
Shale 55
Sand rock 20
White Medina 9
Red shale 41

Canborough tp., half mile south of Darling Road station

on Wabash railwav (Ont. Bur. Mines, Vol XIV,
Part I, p. 105):

Surface 56

Onondaga
Limestone, shale, gypsum 290

Guelph and Niagara
Grey dolomite 160

Niagara
Blue shale 40

Clinton
Dolomite 18

Grey shale 15
Medina

Red sandstone 40
Grey shales 30
White sandstone 20

Red shales 56

Canborough tp., 1. 18, con. II (Ont. Bur. Mines, Vol. XIV,
Part I, p. 105):

Surface and Onondaga
Clay and shales 100

Guelph and Niagara
Shale and rock 318

Niagara
Grey shale 45

Clinton
Dolomite 23

Medina
Red sandstone 48
Blue shale 4S

White Medina 10

Red shales 26

Rainham tp., 1. 2, con. I (Dominion Natural Gas Co., Ltd.)

:

Surface 17

730
760
805
827

20
25
100
200
325
600
625
675
700
725
780
800
809
850

56

346

506

546

564
579

619
640

669
725

100

418

463

486

534

582
592
618

17

690 Some
Gas

665 Gas

582 Gas

815 Trace
of Gas



Bureau of Mines No. 4

Well Records in Ontario—Continued

Localities and formations
Thiekne

Feet

Haldimand County—Continued

Flint
Lime and shale

Niagara
Shale
Clinton
Red Medina . • •

White shale . .

.

White Medina .

Red shale

Rainham tp., 1. 12, con. IV (Dominion Natural Gas Co.

Ltd.):

Surfac 3

Flint
Lime and shale

Niagara
Shale
Clinton
Red Medina
White shale

White Medina
Red shale

Rainham tp., 1. 19, con. II (Dominion Natural Gas Co.

Ltd.):

Surface

Flint

Lime and shale

Niagara
Shale
Clinton
Red Medina . . .

White shah- . .

White Medina .

Red shale

Rainham tp., 1. 6, con. II (Dominion Natural Gas Co.

Ltd.)

:

Surface
Flint
Lime and shale

Niagara
Shale
Clinton
R .1 Medina
White shale

White Medina
Red shale

Depth at

Depth which oil

Feet or gas
occurred

Rainham tp., 1. 11, con. I (Dominion Natural Gas Co.

Ltd.):
Surface
Flint
Lime and shale

Niagara
Shale
Clinton
Red Medina
White shale

White Medina
Red shale

148 165

:;25 41)0 S381

277
28

767
7!).")

1

849jGas

24 81?)

45 864

60 924

18 (142

18 960

12 12 762^

80
305

92
397

to

V'V Gas
280 077 r97

1

70 747 to

25 772 802]

50 S22

60 882

20 902

12 914

7 7 727 A lit-

tle Gas

100 107 757 Gas

285 392

200 652

65 717

25 742

40 782

55 837

S 845

1 846

38
14(1

38
17S

r 784Gas
805

'

'

(toS20
•'

312 49(1

240 730

34 764

26 790

44 834

75 9(19

12 921

22 94:;

12

14(1

12

152
I

7711 Gas

{ 815
•

:52S 480

235 715

45 760

30 790

35 825

60 885

20 905

4 909
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Well Records in Ontario—Continued

Localities and formations Thickness
Feet

Depth
Feel

Depth at

which nil

or gas
occurred

lialdimand County—Continued

Rainham tp., 1. 15, con. I (Dominion Natural Gas Co.,

Ltd.):
Surface 11

111)

339
2115

45

45

25

45

63
2<S

7

15

135

340
240
56

24
51)

60
20

15

17

85

368
260
45

25

40
70

18

16

14

128
200

315
75
:;n

45

07
s

4

15

70

11

121

460
605
Tin

755

780
S25
888

916
923

15

150

490
730
786
810
860
It20

940

955

17

102

470
730
775
SOU
sin

910

928
944

14

142

1542

657
732
762

807
S74

882
886

15

85

S
765 Gas

\ 810 '•

Flint
Lime and shale
Niagara
Black Niagara
Shale
Clinton
Re:l Medina

Rainham tp., 1. 5, con. I (Dominion Natural Gas Co., Ltd.)

:

Surface 786 A little

Flint
Gas

( 820 to

\ 836 Gas

Niagara
Shale
Clinton
Red Medina
White shale
White Medina

Rainham tp.. 1. 10, con. I (Dominion Natural Gas Co.,

Ltd.):
Surface

f 810 to

X 825 Gas
Flint
Shale and limp
Niagara
Shale
Clinton
Red Medina
Shale
White Medina

Rainham tp., 1. 18, con. I (Dominion Natural Gas Co.,

Ltd.):
Surface 742 A little

Flint
Gas

7S2 More

-Niagara

Gas

Shale
Clinton
Red Medina
Grev shale
White Medina
Red shale

Rainham tp., 1. 25, con. I ( Dominion Natural Gas Co.,
Ltd.):

Surface 755 Some

Flint
Gas

7s") More
1,:,.
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Well Records in Ontario—Continued

Localities and formations Thickness
Feet

Depth
Feet

Depth at
which oil

or gas
occurred

Haldimand County—Continued

Shale 200
115
275
65
25
35
55
8

2

14
120

165
216
20
150
40

HO
40

50
10

•>

8

140

365
256
36
27
50
74

18

18

12

145

380
190

45
20
52
90
36
:\2

8

112
570
55

285
400
675
740
765
800
855
863
865

14

134
299
515
535
685
725
755
795
845
855
857

8

148

513
769
805
832
882
956
974
992

12

157
r,:>7

727
772
792
844
984
!I7H

1.002

8

120

690
745

Grey lime
Brown Niagara lime
Shale
Clinton
Red Medina
Shale
White Medina

Rainham tp., 1. 21, con. 1 (Dominion Natural Gas Co.,

Ltd.) :

Surface 740 Very
little GasFlint

Brown Niagara
Shale

Brown Niagara
Shale
Clinton
Red Medina

White Medina
Red shale

Rainham tp., 1. 2, con. I (Dominion Natural Gas Co.,

Ltd.):
Surface 862 Gas
Flint
Lime and shale
Niagara
Shale
Clinton
Red Medina
White shale
White Medina
Red shale

Rainham tp., 1. 2, con. I (Dominion Natural Gas Co.,
Ltd.):

Surface 777 A little

Flint si 4 More

Niagara
Gas

Shale
Clinton

Shale
White Medina
Red shale

Rainham tp.. 1. 5, con. V (Dominion Natural Gas Co.,

Ltd.):
Surface 750 Some

Flint

Gas
790 More

Lime Gas

Shale
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Well Records in Ontario—Continued

Localities and formations

Depth at

which oil

or gas
occurred

Haldimand County—Continued

Clinton 30 775
Red Medina 40 815
Shale 16 831

Rainham tp., 1. 15, con. II (.Dominion Natural Gas Co.

Ltd.)

:

Surface 13 13

Flint 105 118
Lime and shale 325 443
Niagara 250 693
Shale 50 743
Clinton 25 768
Red Medina 40 808
White shale 50 858
White Medina 10 868
Red shale 14 882

Rainham tp., 1. 13, con. I (Dominion Natural Gas Co
Ltd.):

Surface 14 14

Flint 110 124
Lime and shale 330 454

Niagara 246 700
Shale 60 760
Clinton 30 790
Red Medina 50 840
White shale 60 900

White Medina 15 915
Red shale 8 923

Rainham tp., 1. 19, con. I (Dominion Natural Gas Co
Ltd.) :

Surface 13 13
Flint 120 133
Lime and shale 200 333

Niagara 302 635
Grey lime 18 653

Shale 65 718

Clinton 30 748
Red Medina 40 788

Grey shale 55 843

White Medina 17 860

Red shale 5

Walpole tp., 1. 8, con. II (Dominion Natural Gas Co
Ltd.):

Surface 34 :;4

Flint 146 ISO

Lime and shale 340 520

Niagara 300 820
Shale 50 870
Clinton 25 895
Red Medina 40 935
White shale 55 990

White Medina 6 996
Red shale 4 1,000

763 Gas
787 "

(815
1825

to

Gas

7581
to > Gas
768 J

SS5
)

to S Gas
890J
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Well Records in Ontario—Continued

Localities and formations

Depth at
Thickness Depth which oil

Feet Feet or ga -

occurred

Haldimand County—Continued

Walpole tp„ 1. 22, con. Ill (Dominion Natural Gas Co.

Ltd.)

:

Surtace
Flint
Lime and shale
Niagara
Shale
Clinton
Red Medina
White shale
White Medina
Red shale

"

Walpole tp., 1. 22, con. II (Dominion Natural Gas Co.

Ltd.)

:

Surface

Flint
Lime and shale
Niagara
Shale
Clinton
Red Medina
White shale
"White Medina
Red shale

Walpole tp., 1. 13, con. Ill (Dominion Natural Gas Co.

Ltd.):
Surface
Flint
Lime and shale
Niagara
Shale
Clinton
Red Medina
White shale
White Medina
Red shale

Walpole tp., 1. 15, con. Ill (Dominion Natural Gas Co.

Ltd.):
Surface
Flint

Lime and shale
Niagara
Shale
Clinton
Red Medina
White shale
White Medina
Red shale

Walpole tp., 1. 24, con. I (Dominion Natural Gas Co., Ltd.)

Surface
Flint
Lime and shale
Niagara
Shale
Clinton

5 5 785 Gas
100 1(15 910

)
345 450 to

280 730 914 J
40 770

20 790
4d 830
75 905
10 915
15 930

8 8 850 A little

Gas
160 168 868 Gas
440 608

194 802

38 840
22 862

33 895
70 965

5 970
35 1,005

14 14 965
)

to
970 J

125 139

391 530

250 780

50 830

20 850
Hi SOU

7(1 960

12 072

48 1,020

5 5

14(1 145

390 535

245 7 so

50 830

24 S54

50 004

60 064

12 976

8 0S4

24 24

150 174

420 504

176 770
40 Sill

20 830
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Well Records in Ontario—Continued

Localities and formations

Depth at
which oil

or gas
occurred

lialdimand County—Continued

Red Medina .

Shale
White Medina
Red shale

Walpole tp., 1. 20, con. Ill (Dominion Natural Gas Co.
Ltd.)

:

Surface
Flint
Lime and shale
Niagara
Shale
Clinton
Red Medina
White shale
White Medina
Red shale

Walpole tp., 1. 12, con. Ill (Dominion Natural Gas Co.
Ltd.):

Surface
Flint
Lime and shale
Niagara
Shale
Clinton
Red Medina
White shale
White Medina
Red shale

Walpole tp., 1. 11, con. V (Dominion Natural Gas Co.
Ltd.):

Surface
Flint
Lime and shale
Niagara
Shale
Clinton
Red Medina
White shale
White Medina
Red shale

Haldimand county:
Three deep wells, 2,800 feet each, were drilled in

Haldimand county at Jarvis, Nelles and York, re-

spectively, but all three were practically dry.

Norfolk County

Port Dover (Dominion Natural Gas Co., Ltd.)
Surface deposits
Probably Corniferous and Onondaga

Flint
Onondaga

Lime and shale
Probably Guelph and Niagara

26
12o

379
280
40

20
35
4! I

12
15

18

110
372
270
55
15

30
511

25

28

21

S

:!<i4

280

2(i

151

530
810
850
870
905
954

960
981

18

128
51 Ml

770
825
840
871)

920
945
950

28

24(5

(ill)

890

822 Gas
856 I

to Gas
86()J

885 Gas

835 Some
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Well Records in Ontario—Continued

Localities and formations Thickness
Feet

Depth
Feet

Depth at
which oil

or gas
occurred

Norfolk County—Continued

Niagara
Shale 34

10

40

76
12
8

32
240
350
298
54
24

15

82
12
34

94
190
370
314
46

12
28
66

71)

19(1

:;55
300
55
12
32
70

31

198

371
300
30
24
17

65

80

190

924
934
974

1,050
1.062
1,070

32
272
622
920
974
998

1.013
1,095
1.107
1,141

94

284
654
968

1.014
1,026

1,054
1.120

711

260
615
915
970
982

1,014
1.084

31

229
600

900
930
954
971

1.036

80

270

Top of well 584 feet above sea level.

Woodhouse tp., 1. 9, con. I (Dominion Natural Gas Co.,

Ltd.):
1,100 Gas

Flint

Shale

Shale

Shale

Woodhouse tp., 1. 8, con. II (Dominion Natural Gas Co.,

Ltd.)

:

1,0281
Flint to >Gas

Shale

1,038

J

Shale

Woodhouse tp., 1. 9, con. II (Dominion Natural Gas Co.,

Ltd.):
Surface 1,014 Gas
Flint
Limp and shale
Niagara lime
Shalo
Clinton
White Medina
Shale

Woodhouse tp., I. 7, con. II (Dominion Natural Gas Co.,

Ltd.):
Surface 965 Gas
Flint
Shale and lime

Shale
Clinton

Shale

Woodhouse tp., 1. 10, con. I (Dominion Natural Gas Co.,
Ltd.):

*'m \ Gas
1,085 J

uas
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Well Records in Ontario—Continued

Localities and formations

Depth at
which oil

or gas
occurred

Norfolk County—Continued

Lime and shale
Niagara
Shale
Clinton
Red Medina
White shale
White Medina
Shale

Woodhouse tp., 1. 5. con. II (Dominion Natural Gas Co.,

Ltd.):
Surface
Flint
Lime and shale
Niagara
Shale
Clinton
Red Medina
White shale

Woodhouse tp., 1. 6, con. I (Dominion Natural Gas Co.,

Ltd.):
Surface
Flint
Lime and shale
Niagara
Shale
Clinton
Red Medina
Shale
White Medina
Red shale

Woodhouse tp., 1. 3, cons. Ill and IV (Dominion Natural
Gas Co., Ltd. ) :

Surface
Flint
Niagara
Clinton
Red Medina
Shale
White Medina
Shalo

Woodhouse tp., 1. 8. con. II (Dominion Natural Gas Co.

Ltd.):
Surface

Flint
Lime and shale
Niagara
Shale
Clinton
Shale
White Medina
Red shale

5 i:m (ri)

350
300
38
12

41

70

13

45

14S

210
392
250
50
20
45

42

134
191

360
297
47
15

35
7(1

14

23

36
194

685
75

2

77
12

50

2S

57

395
305
41

48

60
12

15

620
920

958
970

1.01

1

1,081
1.004

1.139

148

358
750

1.000
1.045

1.065

1,110
1.152

134
325

685
982

1.029
1.044

1.079
1.149
1.163
1.186

36
230
915
990

992
1.069
1.081

1.131

28

85
5 SO

SS5

926
974

1.034

1 .046

1.001

968 Gas
1,080 Show

of Oil

942
962

Gas
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Well Records in Ontario—Continued

Localities and formations

Depth at
Thickness Depth which oil

Feet Feet or gas

tt_ occurred

Norfolk County—Continued

Woodhouse tp., 1. 7, con. Ill (Dominion Natural Gas Co.,

Ltd.):
Surface

Flint
Lime and shale
Niagara
Clinton
Red Medina . . •

Shale
White Medina .

Red shale

Woodhouse tp., 1.

Ltd.):
con. II (Dominion Natural Gas Co.,

34

200 234

375 609
310 919
10 929
20 949
90 1.039
3 1.1142

13 1,055

Surface 180

Flint 225

Lime and shale 332

Niagara lime 332

Shale 16

Clinton 12

Red Medina 25

White shale 60

White Medina 6

*Lynedoch, Charlotteville tp.:

Surface I 95

Slate (black) 10

Limestone 60

Shale
,

14,
J

Limestone *5
Shale and limestcne ®0
Niagara 240

Niagara shale 55

Clinton limestone 21

Red Medina '5o

Blue shale 60

Simcoe (Geol. Sur. Can., Vol. VI, p. 104S):
Surface deposits 98
Corniferous and Onondaga

Hard rock 102

Limestone 70
Shale and gypsum 70
Limestone 60
Shale 3
Limestone 42
Shale 5
Limestone 95
Shale 5

Lower Onondaga, Guelph and Niagara
Limestone 315
Shale 80

Clinton
Limestone 45

Shale 5

34 929 1

949 I

180

405
737

1.069
1,085
1,097
1,122

1,182
1,188

195
205

265
405
630

1,020
1.260
1,315
1.336
1.371

1.431

98

201)

270
340
400
403
445

450

545

550

865
945

990
995

Gas

1,090)

1,095J

I,:,-

Gas occur-

red at 18

feet be-
low the
top of the

Clinton
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Well Records in Ontario—Continued

Localities and formations
Depth at

Thickness Depth which oil

Feel Feel or gas
occurred

Norfolk County—Continued

Mtdina
Red sandstone
Shale
White sandstone
Red shale

Hudson River
White shale . . .

Utica
Brown sha'e . . .

Trenton
Limestone

Vittoria. Charlotteville tp. (Dominion Natural Gas Co.,

Ltd.):
Surface
Flint

Sand
Lime
Shale and lime
Niagara lime
Shale
Clinton
Red Medina
Shale
White Medina
Red slate
White slate and lime
Red slate

White slate and lime
Brown slate
Trenton

Big Creek, near Lynedoch (Geol. Sur. Can., Vol. V, Part II,

p. 48Q) :

Depth of well 600 feet.

Surface deposits 100 feet, below which black shales,
probably of Hamilton age, were found. Small
quantity of gas at 600 feet.

*St. Williams, South Walsingham tp., 1. 24, con. I:

Surface deposits
Probablv Corniferous

Flint
Oriskany?

Sand
Probably Onondaga

Lime and shale
Probably Guelph and Niagara

Xi sgara
Niagara

Shale
Clinton

Clinton
Shale

Medina
Red Medina
SI ile

White Medina
Red shale

6 BM (II )

111

05

690

625

144

158

1.(115

1 080
1.1185

1.775

2.411(1

2.544

2.702

137 137

21

S

355
45 4(11)

70 470
250 72(1

300 1.020
82 1.102
12 1.114
16 1.130

80 1.210
10 1.220

480 1.700
115 1.825
1(10 1.1)25

350 2.275
415 2,690
392 3,082

284 284

171 455

115 570

330 900

320 1 .220

43 1,263

22

3
1,285

1,288

22
75

27

8

1.310

1,385
1.112
1.410

Small
show of

Gas
in Red
Medina
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Well Records in Ontario—Continued

Localities and formations
Thickness

Feet

Norfolk County—Continued

Port Rowan (Ont. Bur. Mines, Vol. XIV, Part I, p. 108):

Surface
Clay

Corniferous
Grey limestone
Greyish-blue Milestone
Dark brown
Bluish grey

Corniferous or Oriskany
White and blue granular limestone

Onondaga
Greyish-blue dolomite

Niagara
White " sugary " limestone

Clinton
Drab and argillaceous

Medina
Red and blue sandstone

*Delhi. Middleton tp. At the Darby hotel, near Grand
Trunk railway station:

Depth of well 1,218 feet. Top of well 756 feet above
sea level. Gas in Clinton, Red and White Medina,
but chief yield is from the top of the Red Medina.

Eljjin County

Aylmer, near, Malahide tp. (Ont. Bur. Mines, Vol. XIV,
Part I, p. 109) :

Surface
Clay, sand and gravel

Corniferous
Limestone

Port Stanley (Geol. Sur. Can., Vol. V, Part II, p. 49Q):
Surface
Hamilton

Black and brown shale
Light coloured shale
Limestone

St. Thomas (Ont. Bur. Mines, Vol. XIV, Part I, p. 108):
A deep well was drilled here to a depth of 3,030 feet.

A little gas was struck in Medina formation.

Dunwlch tp., Elginfield Oil & Gas Co. (Ont. Bur. Mines,
Vol. XIV, Part I. p. 108) :

Surface
Hamilton

Black shales
Hard pan, blue clay

Corniferous
Limestone

Dunwieh tp.. Heaver Oil Co. (Ont. Bur. Mines, Vol. XIV,
Part I, p. 108):

Surface
Hamilton

Lime (grey shales)
Corniferous

Limestone

300

247

169

172

30
16

80

200

7

25

170

228

25

187

Depth
Feet

300

63
77
30
94

363
440
470
564

21 585

435 1,020

290 1,310

10 1,320

140 1,460

247

416

172

202
218
298

200

207
232

402

228

253

44(1

Depth at
which oil

or gas
occurred

160 Oil

175 Oil
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Well Records in Ontario—Continued

Localities and formations Thickness
Feel

Depth at
Depth which oil

Feet or kus
occurred

Elgin County—Continued

Dunwich tp., Beaver Oil Co. (Ont. Bur. Mines, Vol. XIV,
Part I, p. 109):

Surface ,

Hamilton
Lime (shales)

Corniferous
Limestone

Dunwich tp., Beaver Oil Co. (Ont. Bur. Mines, Vol. XIV,
Part I, p. 109):

Surface
Corniferous

Limestone

Vienna, Bayham tp.:

Surface deposits

Black shale
Flint (very hard)
Lime (very hard)

Niagara (very hard) ....

Dark shale ( soft)

Clinton
White Medina
Red Medina (very soft) .

Port Burwell, y2 miie east of:

Surface deposits
Black shale
Flint (very hard)
Limestone (very hard) .

Niagara
Dark shale
Clinton
Red shale (mud)
White limestone
White Medina

Bayham tp., 1. 14, con. II:

Surface deposits ....

Black slate

Flint
Slate
Lime
Flint

Lime
Niagara
Slate
Clinton
Red shale

*Port Burwell, Bayham tp.; on the Weaver farm, one mile
west of village:

Surface
Black shale
Flint
Limestone and shale
Niagara limestone
Niagara shale

208

27

172

183

167

193

280
447

290
70

22
23
45

250
45

260
440
280
60
22
15

20
5

255
20
50
25
30

300
395
245

64
30

7

287
30

280
4<)0

270
60

208

235

407

183

350

193

198
478

925

1,215
1.2S5

1.307
1.330
1 375

250
21)5

555
995

1.275
1,335
1,357
1,372
1.392
1,397

255

275
325
350
380
680

1.075
1,320
1,384
1,414

1.421

287
317
597

1,087

1,357
1,417

725

260 Some
Gas
Small
Quan-
tity of

Gas
1309 Gas

300 Oil

7g|Gas
12

1357 Big
Gas

300 Gas
11080 "

1398 Big
I Gas
1414 Show

I of Oil

Small Gas
1 3 feet ilk

Clinton
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Well Records in Ontario—Continued

Localities and formations

Depth at

which oil

Elgin County—Continued

Clinton limestone
Red Medina, chiefly sand
Blue shale
White Medina sandstone
Red shale

Vienna, Bayham tp. (Geol. Sur. Can., Vol. V, p. 48Q) :

Well sunk at a point about 40 feet above Lake Erie.
Thje Cornif< rous limestone was met with beneath
240 feet of clay.

Kent County

Orford tp.j cist half 1. 23, con. XIV (Ont. Bur. Mines,
Vol. I, p. 124):

Surface deposits
Soil, quid sand and clay

Grey limestone
Pink linn stone
Grey limestone
Dark shale
Grey to black limestone
Black shale
Grey limestone
White slate or sha'.e

Grey limestone
Salt
Pink limestone
Grey limi stone
Black shale
Grey and pink lin:e.-tone

Orford tp., 1. 20, con. XVI:
Surface deposits

Clay and hard pan
Gravel and quicksand

Soapstone
Limestone
Porous limestone

Clearville, Orford tp. (Ont. Bur. Mines, Vol. XIV, p. 109):
Surface
1 Ian lltOD

Soap (shales)
Corniferous

Limestone

Orford tp.. 1. Id. con. XI (Geol. Sur. Can., Vol. V, Part II,

p. 75Q):
Raney well

Surface
Brok* n limestone
Shale, white
Limestone, grey
Limestone 1

, pink '

" Sandstone.'' fine w hite
" Sands' one," grey

26 1.443
1") 1,468
65 1,533
5 1,588

17 1 ,555

240

70
luu

160
2

02S
3

on

237
10

171

li)

240

48
212

111)

1112

50
103

10

107

1S3

l(i.-)

100

SI

70

90
154

BO

45

240

310
410

570
572

1.2(10

1.203

1,263
1 ."nil

1.510

1,68]

1 ,700
1,040

1,988
2.200

110
212
202
365
:;7.-)

107

350

•1!.-)

Kid

241

311

401
.")".")

630

( 400 Oil

1.681

1 1.700
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Well Records in Ontario—Continued

Localities and formations

Depth at

Thickness Depth which oil

Feet Feel
I

or gas
rred

Kent County—Continued

Limestone, grey
" Sandstone," fine

A " show " of oil was reported at 470 feet.

Top of well 740 feet above tide.

Orford tp.
(

1. 23, con. XIV (Geol. Sur. Can., Vol. V, Part II,

p. 76Q) :

Grant well
Surface
Broken linn stone
Limestone, pink and grey
Limestone, white
" Sandstone,*' fine grey
"Sandstone" and limestone, grey and white
Top of well 691 feet above tide.

Howard tp., con. IV, on the line of Orford tp. (Geol. Sur.
Can., Vol. V, Part II, p. 75Q):

Clay
Soapstone and light shales, with a black band near

the bass
Limestone, bluish
Limestone, grey, sandy

Harwich tp.. on the line between Harwich and Howard
tps. (Geol. Sur. Can., Vol. V, Part II, p. 74Q) :

Surface
Shale, bliek
Shale, white
" Soapstone "

Limestone, white
Shale
Limestoni . grey
Shale white
Soapstone
Limestone, white
Shale, white
Limestone, white
Limestone, grey
Limestone, blue

Blenheim. Harwich tp. (Geol. Sur. Can., Vol. V, Part II,

p. 75Q):
Depth of well 900 feet; gas said to have been met

with at 700 and S00 feet.

Blenheim, Harwich tp. (Ont. Bur. Mines, Vol. I, p. 126):
Depth of well 1,200 fef>t. Surface deposits 205. A

light flow of gas at 300 feet.

Harwich tp., 1. 9, con. IV (Geol. Sur. Can., Vol. V, Part II,

p. 74Qi:
("lav

Poi tage
Shale
Shale, black

Hamilton
" Soapstone "

Limeston
Top of well 634 feet ahove tide.

285

85

240
II)

14()

2n

30
00

95

L63

17

58

192
7ii

915
1,000

240
250
390
41(1

440
.-,(M)

or,

255 350
130 510
107 707

78 78
lid 138

23 101

10 171

15 L86

70 256

20 276

100 370

20 396

24 420

20 440

5 445

llo 555

15 570

103

180
238

430

500

| 318 OU
I 4io:

••
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Well Records in Ontario—Continued

Localities and formations
Thickness

Feet

Depth at

Depth which oil

Feet or gas
occurred

Kent County—Continued

Rondeau, Harwich tp. (Geol. Sur. Can., Vol. V, Part II,

P. 74Q):
Clay
Black shale
" Soapstone," layers of black shale
Limestone

Raleigh tp., 1. 18, con. XII:
Surface deposits

Boulder clay
Shale
Middle lime
Shale
Lower lime

ivaleigh tp., 1. 15, con. XII:
Surface deposits
Portage shale
Hamilton shale

Raleigh tp., 1. 19, con. XIV (Ont. Bur. Mines, Vol. XIV
Part I, p. Ill):

Surface
Boulder clay

Hamil ton
Shale
Limestone (argillaceous)
Shale
Limestone
Shale
Limestone (middle lime)
Shale

Corniferous
Limestone, very slightly argillaceous

Raleigh tp., 1. 15, con. XII:
South Western Oil and Gas Lands, Ltd. (Bur
Mines, Vol. XVI, Part I, p. 104):

Surface deposits ,

Hamilton
Soapstone
Middle lime
Lower soapstone

Corniferous
Lime

Raleigh tp.. 1. 23, con. VIII:
Surface deposits
Hamilton

Top rock

Top soapstone

Middle lime
Lower soapstone

Corniferous
Lower lime

Raleigh tp., 1. 18. con. XIV; John Miller farm:
Surface

104 104
60 164
200 364
156 520

160 160
40 200
2 202

73 275
185 460

140 140
45 185

193 378

184

233

110

75
5

4(5

124

ill)

5

75

5

4<>

158

167

184

21 205

6 211

29 240

6 246

1 247

2 249
29i 278$

51

U

110

185
190

236

360

lid

115

190

195
241

399

1(57

280 Little

Gas
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Well Records in Ontario—Continued

Localities and formations Thickness
Feet

Depth at

Depth which oil

Feet or gas
occurred

Kent County—Continued

Hamilton

Soapstone

Limestone
Soapstone

?

Limestone
Top of well 638 feet above sea level.

Tilbury East tp., southeast corner, 1. 6, con. IX (Jour. Can.
Min. Inst., Vol, X, p. 82) :

Surface
Boulder clay
Grey sand
Clay and gravel

Hamilton
Blue clay shale (upper soapstone)
Middle lime
Blue clay shale (lower soapstone)

Corniferous
Yellow limestone

Onondaga
Grey, drab, brown and blue dolomites, witb gypsum

and flint ( shaly, series with darker shaly
dolomites and more gypsum from 835-118-"))..

Guelph
Blue-white dolomitic limestone

A little gas is also often found in this field in the
sand or gravel at the bottom of the drift, also in
the upper part of the Corniferous in some of the
wells, while in other wells some gas and a little

oil were found in the upper beds of the Onondaga
between 500 and 600 feet. There is also another
vein of gas in some of the wells of the Tilbury
field at about 1,250 to 1,280 feet in the Onondaga.

Tilbury East tp.. 1. 23, con. IX (Ont. Bur. Mines, Vol. XVI,
Part II, p. 103) :

Surface
Hamilton

Soapstone
Corniferous

Big lime

*Tilbury East tp., 1. 2, con. VIII, David Fletcher's home
farm:

Surface deposits
So pstone
Limestone
Gypsum
Limestone
Fine white limestone

•Roir-rey tp., 1. 22, con. VI. Moses Labontie's farm:
Surface deposits
Soapstone
Limestone

73

6
32

144

95
5

28

37
10
67

158

1,020

9

148

44

78

101

135

599
5

000
10

142

30
144

240

246
278

422

95

100
128

165

175

242

400

1.420

1,429

148

192

270

HM
236
835
840
.440

.451)

142
172

316

f 308 Oil

(344 "

2506 as
1.250 "

1,362
•

1.370 •

1.376 •

4,382 •

-1,392 Oil
to

1.400 •

1.416 "
-1.426 '•

f 250 to

\ 270 Oil

1.404 Gas
S 1.419 Oil

11,435
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Well Records in Ontario—Continued

Localities and formations

Depth at
Depth which oil

Feet or gas
occurred

Kent County-Continued

Romney tp., 1. 11, con. II (Ont. Bur. Mines, Vol. XIV,
Part I, p. Ill):

Four wells have been sunk here to a depth of 1,298 feet.

The water is shut off at a depth of 595 feet in
the Niagara. About 400 feet of salt, called by the
drillers the " big salt," is also obtained. A very
hard grey limestone overlies the oil strata. The
oil is found in the Guelph formation.

Dover tp., 1. 19, con. V (Ont. Bur. Mines, Vol. XIV.
Part I, p. 110) :

Surface
Sand
Clay '.' '.'...'.

Hamilton
Shale
Top rock
Soapstone
Middle lime
Lower soapstone

Corniferous
Lower lime
White sand rock
Dark sand rock '

Chatham (Geol. Sur. Can., Vol. V, Part II, p. 73Q)

:

Clay
Soft shaly rocks, black shale
" Hard limestone "

Lim ....'.* ...'.'.'.

Chatham c md \ > II at
Clay
Shale, bhuk (Portage)
" Soapstone "

Limestone
" Soapstone '

Limestone
Top of well 5S'i feet above tid i.

Chatham tp., on the Camden line, e in. VI I

:

Clay
Black shale
" Soa
Linn Bton

Chatham | ire, 1. 5, con. 1. near Wallaceburg (Geol. Sur.
('an. Vol. XI, p. L38S) :

Total depth of well 2,366 feet. Samples of drillings
i i 2,085 feel were interpreted by II. M. Ami as
follows:

Surface deposits
Chen;

lim s ones and sh ales
1 lami'i n

Shales an<i limestones
Corniferous

Limestone, light coloured

15

50

15

65

en

411

120

15

35

125

165

285

300

105

45

17

44(1

485
502

Til

2! 14

58

578

7(i

364
422

1.000

60
liS

200

18

37

60
178

378

433

567 1,000

48
inu

252

195

48

148
400
505

l-lo 14d

545 685

165 850

150 1,000

422 Oil

475 Oil
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Well Records in Ontario—Continued

Localities and formation? Thickness lieptli

Feet Feel

Depth al

\\ bich oil

or _

occurred

Kent County—Continued

Lower Helderberg. Onondaga and Salina
Fine-grained dolomites and gypsiferous dolomites

Guelph
Dolomite

Xiagara
Limestone

Clinton
Shales, calcareous and arenaceous

Medina
Sandstones, shales

Camden tp . I. 'i. con. IV (Geoi. Sur. Can., Vol. V, Part II,

72Q):
C ay
Black sha'e
Soaps oni ." etc

Limestone

Camden tp.. 1. 2. con. V (Geol. Sur. Can., Vol. V, Part II,

p. 72Q):
Clay
Black shale
" Soapstone," etc
Limestom
Sandstone

Camden tp.. 1. 3, con II (Geol. Sur. Can.. Vol. V, Part II,

p. 72Q I :

sits
- id

Clay
•

I lard pan '

Shale, black
Linif stone
" Soap? tone "

Limestone
dstone

Hard rock (limestone)

Camden tp.. 1. 8, con. II (Geol. Sur. Can., Vol. V, Part II.

p. 720):
Clay
Black shale
" Soapstone," etc

n. ('an den tp. (Geol. Sur. Can., Vol. V, Part II,

!-. 73Q):
Surface
Shale, black
Limf stone
Soapstone
Linn stone
Sandstone
Limestone, hard

Thamesville (Ont. Bur. Mines, Vol. XIV, Part I, p. 110):
Surface

Sand
Blue clay
" Stones "

700 1.7(H)

111) 1,820

1,925

95 >,020

2,085

:;:; 33

131

260
"

i 41o

r.ii 50
146 196
2H2

161

111

13

.->(i'.i

13

40 53
i (ill

in Ml

80 11(1

!:(I4 :514

117 451

46 477

23 .-mi

."):} 53
200 .

2.-.:;

H.7 411)

43 4:;

180 22:;

12 2:::.

172 41)7

i •> 4S2

44 .->2<i

7!i (id.")

4 4
| 356 [&

:n "4
i 42, Gas

15 (i!i
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Well Records in Ontario—Continued

Localities and formations

Depth at

which oil

or gas
occurred

Kent County—Continued

Hamilton
Black shal-^ :

" Top rock "

" Soap "

Middle lime
Soap

Corniferous
Lower lime

Thamesville (Geol. Sur. Can., Vol. V, Part II, p. 72Q)
Clay
Grey shale, etc
Grey limestone
Oil met with at a depth of 16 feet in limestone.

Thamesville (Geol. Sur. Can., Vol. V, Part II, p. 72Q)
Clay
Grey shales, etc

Limestone (" hard ")
9

Roth well, (Ont. Bur. Mines, Vol. XIV, Part I, p. 110)
Surface

Quicksand
Clay
Running gravel
Clay
Quicksand
Hardpan

Hamilton
" Middle lime "

Soapstone
Limestone

Corniferous
" Lower lime "

Bothweil, (Geol. Sur. Can., Vol. V, Part II, p. 71Q)

:

Clinton oil well
Surface
Soapstone
Shale, black
Soai'Stone
Limestone
Top of well 691 feet above tide.

Bothweil, (Geol.. Sur. Can., Vol. V, Part II, p. 71Q) :

Surf;ir,

Sand
Blue clay
Boulder clay

Shale, black
Soapstone, etc
Limestone

Bothweil, (Geol. Sur. Can., Vol. V, Part II, p. 71Q)

:

Clay
Shale, e e

Limestone

146

60
240
32

76
207

186
146

178

25

45

20

1

1

193

120

90
270
120

10 79
40 119
30 249
14 263
33 296

442

80
300
332

76
283
469
615

15 15

45 60

85 145

10 155

5 160

7 167

ill 177

16 193

8 201

381

155 155

31 186
4 190

32 222

148 370

25
70

90

167

360
4811

90
360
4SII

(345 Oil

350 -

i 365 '•

(376 •'
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Well Records in Ontario—Continued

Localities and formations or uas
occurred

Kent County—Continued

Empire well

Clay
Shale
Limestone .

Pepper well
Clay
Oil was found at 210 feet.

Chambers well gave oil at 385 feet.

Thames well sunk to 618 feet; oil was met with at

475 feet.

Zone tp.. 1. 7, con. VIII (Ont. Bur. Mines, Vol. VI, p. 19):

Surface deposits
Sand
Blue clay
Gravel, sand, clay
Gravel

Hamilton
Shale

Corniferous
Limestone

Samples of the drillings from this well from the base
of the shale have been examined by Dr. Coleman,
who reports on them as follows:
213-219 feet, bluish grty calcareous shale.
219-225 feet, bluish grey limestone, somewhat

bituminous.
225-263 feet, pale grey to white limestone, with

parts of brachiopods at 242-247.
263-268 feet, bluish grey to white limestone.
268-278 feet, pale brownish grey to white lime-

stone.
300-330 feet, greyish white limestone.
330-350 feet, greyish white limestone, with bluish

grey fragments of shale, which may
be accidental; brachiopods at 340-

345.
350-360 feet, brownish white limestone.
368-373 feet, yellowish limestone.
373-383 feet, brownish vellow limestone.
383-388 feet, brown dolomite.
393-398 feet, browrnish sandstone with calcareous

cement.
398-399 feet, brown sandstone, well rounded grains.

Essex County

Learning' n (Out. Bur. Mines, Vol. XIV, Part I, p. 115):
Surfac

Sanrl

Clay
Gravel

Limestone was struck at 100 feet which continued, to-

geth"r with gypsum and dolomite formations, to
the finish of the well at 1,091 feet. Some gas
at 765 and 960 feet. Sprayed oil at 1,080 feet.
At 1,080 feet well probably made 1,000,000 cubic

120

160
140

120

20
30
30

100

33

187

120

280
420

1211

420 Oil

210 Oil

20

50
80

180

213

400

("373Sniall

378 flow

I Oil

10

80
10

10

90
100
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Well Records in Ontario—Continued

Localities and formations

Depth at

which oil

i ccurred

89 89

,006 1,095

375 1.470

110

61 8

100
: in

lissex County—Continued

feet per day. Oil conies from Guelph formation
at a depth of about 1,040 feet in the southern i ad
of the field, and about 1,125 feet in the northern
part.

Mersea tp., east lot 239, North Talbot road (Out. Bur.
Alines, Vol. XV, Part I, p. 112; sec also Vol. XIV
Part I, p. 116):

Surface
Onondaga

estone and d Ion ites with gypsum
Gucl] h. Niagara and Clinton

Limestones and dolomites
Medina

shales
Hudson River and Utica

Blue and blac k sha!es
Trenton

Limest in s, grey and dark

M 1. 7, con. I, one mile south of Leamington
. Sur. Can.. Vol. V, Part II, p. 84Q) :

Lime

I. 5 con. II. west of Leamington
Pol. V, Part II, p. 84tji

:

i surface deposits 128 feel .

.

b Gas
thick; gas in small quantity at 965 feet.

Mersea tp., N.W. corner, 1. 7, con. IX (Geol. Sur. Can.,
Vol. V, Pait II, p. 85Q):

Depth of well about 1,200 feet. Small flow gas at
1,050 feet.

I. 9, con. IK (Ont. Bur. Mi
Part r. p. 116):

Depth of well 1,125 feet.

Gosfield tp., S.W. corner of S. half 1. 1, con. I (Geol. Sur.
Can., V, 1. V, Part II, ]). 82(2) :

Depth of well 1,038 f< et.

Gosfield tp., 1. 8, con. II (Geol. Sur. Can., Vol. V, Part II,
p. 82Q):

Depth of well 1,017 feet.

Gosfield tp.. 1. 5. con. II (Geol. Sur. Can., Vol. V, Part II,
p. 83Q):

Depth of well was 1,095 feet; small quantities of gas
at 1,090 feet. Surface deposits 117 feet.

Gosfield Si. nth to., east division, 1. 3, con I (Geol Sur
Can., Vol. V. Part II, p. 83Q)

:

!'• pth of well 1,126 feet; gas was mot with at 750 feel

Gosfield tp., on road allowance of second concession, 55 yds.
west of well on N.W. corner 1. 7, con. I of Gosfield
tp. (Geol. Sur. Can.. Vol. V, Part IT, p. 83Q) •

1,090

Toll lias



1915 Oil and Qas in Ontario 75

Well Records in Ontario—Continued

Localities and formations

Depth at

Thickness Depth which oil

Feel Feel or gas
occurred

Essex County—Continued

Depth of well 1,020 feet. Daily flow of 7,014,000 cubic
feet of gas obtained in the vesicular dolomite at

1,020 feet.

GosfieM South tp.. 1. 4, con. I (Gcol. iSur. Can., Vol. V.

Part II, p. 84Q) :

Depth 1,085 feet. Small flow gas at 980 feet.

Gosfield South tp.. 1. IS. con. Ill i Ceo!. Sur. Can.. Vol. V,

Part II, p. 84Q):
Depth of well 1,184 feet; small "show" of gas was

noted at 1,020 feet.

GosfieM t')., 1. 8, con. II (Jour. Can. Min. Inst., Vol. Ill,

p. 70):
Surface

Mostly sand
Onondaga

Grey, drab, brown and blue dolomites with
gypsum (shaly group from 585 ft. to 930 ft.),

(gypsum bed from 1,055 to 1,070 ft.)

Gosfield tp., N.W. corner of 1. 7, con. I (Geol. Sur. Can.,

Vol. V, Part II, p. 82Q):
Gas struck at 1,017 feet in a vesicular dolomite, prob-

ably of Clinton age; volume of gas 10,000,000 cubic
feet a day. Depth of well 1,021 feet.

Gosfield tp., N.W. corner of 1. 7, con. I (Jour. Can. Min.
Tn-t.. Vo 1

.. Ill, p. 70):
Surface

Soil

Drift, grey sand
Onondau

i

Brown and gey dolomitic limestones with gypsum
and with white and black flint

Grey, bhe and shaly dolomites and drab brown
d lomlfes with a good deal of gypsum

Dark brown dolomites and gypsum (with gypsum
bed from 970 to 985 feet)

Guelph
Grey-blu crystalline vesicular dolomite

i" from this well measured 10,000,ono en. ft.

per day.

Colchi ih tp., 1. (14. con. 1 (Jour. Can. Mil', lust.,

Vol. Ill, p. 7:!: see also Geol. Sur. Can., Vol. XI,
p. 138S):

Surface
Sand
Quit ksand

Onondag

i

Grey and brown dolomitic limestone with flint and
gypsum

White fine shar;> sand
White, -r-v and brown dolomites with white and

black flint and with gypsum
Grey, blue and hrown dolomites (mostly shaly

with a goo 1 deal of gy;sum), shaly group....

07
10

203

:;7()

1.020 (his

980 Gas

1.020 Gas

141 141

960 1,101

MHO Little

L930 Cas

11.) 120 l,020Large
quantity

Gas
380 500

360 860

Kid 1.020

11 1,031

20 20 2,150LittIe
'in IK) GasandOil

177

1S7

390

700
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Well Records in Ontario—Continued

Localities and formations

Depth at
Thickness Depth which oil

Feet Feet or {fas

occurred

Essex County—Continued

Dark grey and brown dolomite with gypsum
( gypsum bed 865-875 feet)

Guelph and Niagara
Blue, white, grey, and brown dolomite, quite

crystalline and very porous
Clinton

White and blue limestones
Medina

Grey blue shale
Grey blue limestone
Green shales
Red pink shales
Grey blue unctuous shales
Grey blue and white sandy limestone
Red pink shales

Hudson River
Grey blue lime shales with shells of lime

Utica
Brown and black shales

Trenton
White and dark grey limestones

Colchester tp., 1. 11, con. VI, "Walkers No. 2" (Geol. Sur.
Can., Vol. V, Part II, p. 81Q):

Depth of well 1,016 feet; the record to this depth is

very similar to " Walkers No. 1 " below. Oil and
gas at 1,000 feet; this well is said to have pumped
five barrels of oil per day.

Colchester tp., 1. 16, con. VI (Geol. Sur. Can., Vol. V,
Part II, p. 81Q):

Surface
Corniferous

Limestone, white and grey
Onondaga

Dolomites and gypsum with blue-black shales to-
wards bottom

Guelph and Niagara
Dolomites

Clinton
Limestone

Colchester tp., 1. 283, South Talbot Road, Essex Centre
(Geol. Sur. Can., Vol. V, Part II, p. 82Q):

Depth of well 1.200 feet; another well at Essex Centre
reached a depth of 209 feet, of which 130 feet were
surface deposits.

Colchester North tp., 1. 19, con. IX (Geol. Sur. Can., Vol. V
Part II, p. 82Q):

Depth of well 1,135 feet.

Colchester North tp., X.W. corner 1. 17. con. VII (Jour Can
Mi". Inst., Vol. Ill, p. 71 ) :

Surface
Mostly clay

Corniferous and Onondaga
White-grey limestones and brown dolomitic lime-

stones with gypsum below 260 feet

150

65

610

910

215 1,125

155 1,280

7

5

8

5

88
62

110

1,287
1,292
1,300
1,305
1,393
1,455
1,565

350 1,915

235 2,150

270 2,420

93 93

92 185

740 925

217 1,152

2 1.154

65

675
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Well Records in Ontario—Continued

Localities and formations

Depth at

Thickness Depth which oil

Feet

Essex County—Continued

Onondaga
Grey-blue dolomitic shales and shaly dolomites

and drab brown dolomites with a good deal

of gypsum; gypsum bed 680-690 feet

Dark grey and brown dolomites with gypsum;
gypsum bed from 1,125 to 1,140 feet

Colchester tp., 1. 8, con. VI, "Walker's No. 1" (Geol. Sur.

Can., Vol. V, Part II, p. 80Q) :

Surface
Clay
Sand

Limestone, grey
white
grey
grey and white
brown
brown and grey
fine grey
dark brown
brown and white

Shale, dark grey and limestone
Limestone, light pink

dark pink
grey

Shale, dark grey and limestone
Limestone, grey and white

brown and white
fine white
and sandstone, brown

Maiden tp., 1. 2, con. I, "The Colwell Grove Well" (Geol.

Sur. Can., Vol. V, Part II, p. 79Q):
Surface
Limestone
Sandstone (?)
Limestone
Shale and gypsum
Limestone, hard
Limestone, soft
Limestone
Grey shale

Maiden tp., 1. 4, con. II, "The Parks Well" (Geol. Sur.
Can., Vol. V, Part II, p. 81Q):

Sand and gravel
Limestone
Sandstone (?)
Limestone
Gypsum
Limestone
Small quantities of gas at 987 feet.
" The Fraser Well," one-half mile east of the Detroit

river, Anderdon tp., near town line (Geol. Sur.
Can., Vol. V, Part II, p. 79Q):

Depth of well 530 feet, seventy feet of which consists
of surface deposits.

300

200

35
52

113
70
70
10

10

270
20
10

10

40

35
75

100
10

130
10

200

Feet or gas
occurred

975

1,175

35
87

21 li I

270
340
350
360
365
370
040
1560

670
680
720

755
830
930
940

1.070

1,080
1.280

8 8

252 260
60 320
180 500
16 516

320 836
297 1.133

265 1.398
20 1.418

:;n 30
22S 258
84 342
182 524
12 :»:;ii

408 1.004

100 Gas
Oil

987 Gas
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Well Records in Ontario—Continued

Localities and formations

Depth at

Depth which oil

Feet or gas
occurred

Kssex County—Continued

Windsor, Sandwich E. tp. (Ont. Bur. Mines, Vol. XX.
Part I, p. 254):

Drift
Limestone
Sandstone
Limestone
Salt
Limestone
Salt
Limestone
Salt
Shale
Salt

Windsor (Geol. Sur. Can., Vol. XV, p. 225S) :

Surface deposits
Limestone
Salt
Limestone
Break in record
Salt
Limestone
Salt
Limestone
Salt

Well ended in limestone.

Windsor (Geol. Sir. Can., Vol. XV, p. 225S):
Surface deposits
Dolomite
Limestone (petroliferous)
Dolomite (marly)
Limestone (dark petroliferous )

Dolomite (crystalline >

Limestone, drab colour
Sandstone, pure quartzose
Dolomite with gypsum

"
s ha'.y

grey and fawn
with scales of carbonaceous matter.
grey
shaly, argillaceous

Ro;i< salt

Sandwich Sandwich W.
Surface deposits . . .

Lime roi k
Sandstone
Lime rink
Salt
Lime ruck
Salt, thiol* bed
Depth of well

tp.

570
13(1

356
90
HO

30
100

35
100
20(1

133
922
30

25

35

75
1(1(1

7(1

30

252

570
700

1,056
1,146
1,176
1,206
1,306
1,341
1,441

1,641

133

1,055

1,085
1.110
1 . 1 45

1.220
1.320
1.390
1.420

1,672

132 132

118 250
25 275

85 360
30 390
20 410

75 485
55 540

50 590
30 620
170 790
10 830

190 1.020
57 1.077
40 1.177

82 82
443 525

100 625
125 1.050

40 1.000

200 1.20O

Maidstone tp.. 1. 12, eon. VI (Geol. Sur. Can., Vol V,
Pari II, p. 78Q):

Blue ( lay
Surface, hardpan
Limestone, blue
Shale, dark

02

3
90
90

1.505

92
95
185
275
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Well Records in Ontario—Continued

Localities and foimations

>< pth al

Thickuess Depth which oil

Feel Fee t or gas
occ

Essex County—Continued

Sandstone, white
Lime tone
Sandstone I ? > ,

grey
>

Another veil dri led close to the foregoing reached
a depth of 1,010 feet. The records of the rock^
pierced were practically the same.

Rochester to., 1. 28. con. II (Ont. Bur. Mines. Vol. XV.
Part I, p. Ill) :

Surface deposits
Boulder clay

Corniferous
Limestone

Ori'-.kany

Sandstone
Onondaga

Dolomite and limestone with gypsum
Guelph

Blue-white crystalline dolomite

Tilbury West tp., 1. 7. con. Ill (Ont. Bur. .Mines, Vol. XIV
Part I, p. 117):

Surface
Corniferous

Li'restone
Oriskany

Sandstone
Onondaga

Limestone and shale
Guelph

Crystalline dolomite

Tilbury West to.. 1. 7. con. V (Geol. Sur. Can Vol V
Part II, p 77Q): '

'

Surface
Corniferou-

"Hard ro.k " (limestone?)
Limestone, white

Oriskany
Sandstone

Onondaga
Limestone
Sandstone
Limestone, soft '

Limestone, hard .
'

'

Sandstone
Limestone, soft
Limestone, hard

[

Limestone soft

Limestone, hard
Shale
Limestone, soft

Limestone, hard
Limestone, white, with shale
Limestone, blue
Limestone, hard, with shale
" Very hard reck," with pyrites
Limestone, hard

7 BM (I! )

25 :u>
1)1'.-)

1 22.-)

25 1 250
215 1 465

144 144

84 228

40 268

1,037 1,305

25 1,330

120 120

163 2s:;

20 E03

897 1,200

183 1,383

120 120

53 17:;

lit) 283

20 303

2011 503
111 513
76 589
23 012
35 047
27 074
12 o.so

34 720
22 742

lllll S42
12 854

125 !)7!i

50 1 .1120

In
I .n.;'i

.i.)
1 ,094

20 1.114
156 1.27H

1,200 oil

1,213 nil
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Well Records in Ontario—Continued

Localities and formations
Thickness

Feet

Depth at
Depth which oil

Feet or gas
occurred

Essex County—Continued

Guelph
Limestone 10

Top of well 604 feet above tide.

Tilburv West tp., 1. 7, con. Ill (Jour. Can. Min. Inst.,

Vol. Ill, p. 72):
Surface

Boulder clay 120
Corniferous

White and yellow brown limestones 130
Oriskany

White yellowish fine sandstone 50
Onondaga

Yellow, white, and brown dolomites (with gypsum
from 450 to 550 ft.; with flint from 550 to

650 ft.; darker brown with gypsum from 650
to 800 ft. ) 500

Shaly group. Blue and brown (mostly quite
shaly) dolomites with a good deal of gypsum. 330

Dark grey and brown dolomites with gypsum
(gypsum hed from 1,275 to 1,295 feet) 185

Guelph
White-grey crystalline limestone 18

Comber, one-half mile west and one mile south (Geol.
Sur. Can., Vol. V, Part II, p. 78Q):

Clay
Limestone
Limestone, white
Sandstone
Limestone, in alternate soft and hard layers
Shale, with streaks of hard " lime "

Limestone
Limestone, white, with shale
Limestone with shale
Limestone, hard
Limestone, very hard
Top of well 600 feet above tide.

Pelee island (Ont. Bur. Mines, Vol. XIV, Part I, p. 117):
Surface 58
Corniferous and Oriskany

For the most part impure fossiliferous limestone
with corals, shells and carbonaceous matter. . 222

Oriskany?
Sandstone? 44

Lower Helderberg and Onondaga
Consisting of gypsum and gypsiferous dolomites,

light yellow, dark grey and bluish grey in
colon r 458

Pelee island. John Finlay farm (Ont. Bur. Mines, Vol. VI.
p. 18) :

Th< log of this well is not satisfactorily recorded, but
is given for what it is worth.

Impure limestone or dolomite 93-20 1

Dolomitic limestone 450-50
Dolomite, gypsiferous 650
Magnesian limestone 7 in

Magnesian limestone and gypsum 730

1,280

120

250

300

800

1,130

1,315

1,333

124 124

136 260
100 360
10 370

370 740
llll) 840
135 975
50 1.025
53 1,078
128 1,206
100 1,306

58

280

324

782

I 260 Gas
U.078

"

750 Oil
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Well Records in Ontario—Continued

Localities and formations

Depth at

Thickness Depth which oil

Feet Feet or gas
occurred

Essex County—Continued

Dolomite and some gypsum 740
Magnesian limestone or dolomite 74'.»

Dolomite 755
Magnesian limestone 759
Magnesian limestone 761
Grey dolomite 764

Lambton County

Euphemia tp. (Geol. Sur. Can., Vol. V, Part II, p. 66Q):
Surface
Hamilton

Shales, etc
Corniferous

Limestone
Another well here gave

Surface
Hamilton

Shales, etc

Corniferous
Limestone

Euphemia tp. (Fairbanks & Carman) ( Ont. Bur. Mines, Vol
XIV, Part I, p. 114) :

Surface
Clay

Hamilton
" Top rock "

Soapstone
Middle lin:e

Soapstone
Corniferous

Lower lime

Dawn tp. (Ont. Bur. Mini s, Vol. XIV, Part I, p. 114) :

Surface
Clay

Hamilton
" Streak A with lime "

Soapstone
Middle lime
Soapstone
Lime
Soapstone

Corniferous
Lower lime

Dawn tp., 1. 32, con. X (Geol. Sur. Can., Vol. V, Part II

p. 66Q):
Surface
Shale, black
Limestone
Shale and limestone
Limestone

Sombra tp., 1. 12, con. VII (Geol. Sur. Can., Vol. V, Part II

p. 67Q):
Clay 112 feet; black shale 100 feet.

48

120

38

KM)

53 53

224 277

93 370

58 58

265 323

37 360

48

50 98
130 228
20 248
18 266

386

38

20 58
28 L86

20 206
25 231

4 235

2 237

337

50 50
70 120

70 190

285 475

225 7iio

367 Oil

366 Oil

250 Oil
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Well Records in Ontario—Continued

Localities and formations

In i>th at

Thickness Depth which oil

Feet Feet or gas
occurred

Lamhton County—Continued

Sombra t •., 1. 12, con. X (Geol. Stir. Can., Vol. V, Part II,

p. f>7Qi :

Claj 120 Ee t; black shales 20 feet; " soapstone,
'60 feet.

Corunm. Moore tp., 1. 28, con. I (Geol. Stir. Can.. Vol. V,

Part II, p. 67Q):
Surface deposits

Clay
Shingle o" black shale

Clay
Portage and Chemung

Shale, b'a r'k

Sandstone, greenish
Shale, bla< k, with 1 yrites

Hamilton
Gr< y shale and lime

Courtright (Geol. Sir. Can.. Vol. V, Part II, p. €8Q):
Surfac? deposits

Sand
Hardpan

Porta •

Shale, black
Han ilton

Limestone
sh lie and limestone
I imestone, white

Corniferous
Lime tone, grey

Onondaga, including lower part of Corniferous

Lime -tine, white hard
Sands-tone or dolomite?
Lime-.tone
Liu i s'niie and gypsum
Sail

Gypsum
Top of well ."Sis feet al ove tide.

Some gas was met with at the base of the surface
tl<p)sit s.

Moore tp.. 1 3, con. X inn. Bur. Mine-. Vol. XIV. Tan 1.

p. 112):
Surfac
Hamilton

" Too rock "
i upper lim :)

tie ( upper soapstone i

Limestone I n Iddle lime i

lie (lower soapstone)
Limestone (lower line)

Moore tp, (drilled by Fairbanks and Carman) Mbit. Bur.
Mini >. Vol. xiv. Part I. p. 112):

Surfac
Hamilton

" To i rock "

s iaostone

Middle lime

54

56
10

20
185

182

28

B2

40

310

50

1C0

570
32

4111

136

22
13

14:;

54
110

120

128
148
:;::;

350

132

ieo

192

232
542
592

692

1.002

1,094
1.4(14

1,630
1,652
1,665

u:;

148 148
1 445 to

I 450 Oil

4oo Gas
4-> i!'.;

125 318

15 :;:;:;

47 380
111 401

395 oili 395 0]

\410 ..

48 191

130 321

15 336
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Well Records in Ontari :— JontinueJ

Localities and formations

Furnished by John*Moore tp., Wesl half 1. 2, Con. X.
D. Noble, Petrolia:

Surfac
Top rock
Top soapstone
Middle l'me
Lower soapstone

il depth or well
D< ptli ol

I half 1. 1, con. IX. Furnished by John D.
tie, Pi trolia:

Surface
r

Top soapstone
Middle lime
Lower soapstone
Total depth of well
Depth of lower lime, 380 E

•Moore tp., East half 1. 4, con. VIII. Furnished by .1 ilin D.

Noble, Petrolia:
Surface
Top roek
Ton soapstone
Middle lime
Lower soapstone
Total depth < f well
Depth of lower lime, 392 feet.

•Moore tp., North pari 1. ::, eon. VIII. Furnished by John
D. Xoble, Petrolia:

Surface
Top rook
Ton soanstone
Middle litre

Lower soapstone
Total depth of well
Depth of lower lime, 38S feet.

42

3

2

68

147

65
120

15

144
Oil

1211

I I

50

Depth at

Depth which oil

Feel ;i-

occurred

Lamhton County—Continued

Soapstone
Streak of I'm?
Soapstone

Corniferous
Lower lime

Detuls of the Corniferous formation in this wi H are
as follows:
Crystalline limestone
('rev

Grey
Grey, no oil

Soft
Rock well browned with oil

Grey
Crystalline
Soft, browner, more crystalline . . .

Grey, oil came in

Hard
Brown and more sandy
Crystalline

378

451

147

212

: ,7

144

204

324

L'88

mo

425 Has
-::.-) oil
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Well Records in Ontario—Continued

Localities and formations Thickness
Feet

Depth at
which oil

or yas
occurred

Lambton County—Continued

Petrolia (Geol. Sur. Can., Vol. V, Part II, p. 62Q ) :

Surface
Hamilton

Limestone
Shale
Limestone
Shale
Limestone

Corniferous
Limestone, soft

Limestone, grey
Limestone, grey

Onondaga, including the Oriskany if present
Limestone, hard, white, with hard streaks of sand-

stone from 2 to 5 feet thick
Gypsum
Salt and sha'e
Gypsum
Salt and shale

Top of well 667 feet above tide
The oil horizon lies at a depth of from 450 to 480 feet;

it occurs in the Corniferous limestone.
This record may be taken as typical of the wells sunk

in the Petrolia field.

Oil Springs (Geol. Sur. Can., Vol. V, Part II, p. 62Q):
(East side of field)

Surface
Hamilton

Limestone (upper lime)
Shale ( upper " soai:stone " )

Limestone (middle lime)
Shale (lower " soapstone ")

Corniferous
Limestone (lower lime)

( West Bide of field)

surface
shale ( upper " soapstone "

)

Limestone (middle lime )

Shale ( lower soapstone )

Corniferous
Limestone (lower lime)

Oil is found in both these wells at 370 feet, or about
60 feet below the summit of the Corniferous lime-
stone.

Oil Springs, other wells at (Geol. Sur. Can., Vol. V, Part II,

p. 63Q):
Enniskillen tp., 1. 19, con. II.

Clay 42 feet; shale, etc., 182 feet, at which depth a
copious How of oil was obtained; 595 feet lime-
stone.

Enniskillen tp., 1. 18, con. II.

Depth of well 1,000 feet; claj 77 feet, grey shale, etc..
:'.oii t.et, below which only "hard rock" was
found, until near the bottom, when soft shales
were again met with, in this well small portions
of oil were said to have been found by the sand
pumps ai depths of 210 and 400 feet in the solid
ro:>k beneath the shales.

104

40

130
15

43
68

40

25

135

500
80

1 1 1:.

80
140

m

130

104

144

274
289
332
400

440
465
600

1,100
1.1 Ml

1.285
1.365
1.505

60

35 95

101 196

27 223

17 240

130 370

SI) 80

116 L96

27 223

17 240

370

) 450 Oil

\480 "

370 Oil

370 Oil
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Well Records in Ontario—Continued

Lambton County —Continued

Enniskillen cp., 1. 18, con. II, Fairbanks well (Ont. Bur
Mines, Vol. XXIII, Part I, p. 36):

Surface
Top soapstone
Lime
Lower soapstone
Limestone and dolomite
Salt

Dolomite
Salt and hard streak
Brown dolomit 3

Salt
Dolomite
Dolomite (light)

Dolomite gas rock

Oil Springs (Ont. Bur. Mines, Vol. XIV, Part I, p. 113):
Surface

Blue clay
Hamilton

" Top rock ''

Soapstone
Middle line
Soapstone

Corniferous
Lower lime

Enniskillen tp., 1. 11, con. XI (Ont. Bur. Mines, Vol. XIV
Part I, p. 113: see also Guide Book No. 4, Int
Geol. Cong., 1913, p. 100; see also Ont. Bur. Mines,
Vol. XV, Part I, p. Ill):

Surface
Blue clay

Hamilton
Shale and limestone

Onondaga
Limestones (oil horizons)

Monroe?
Banded grey, brown and black dolomites

Salina
,

Salt
Dolomite
Salt and dolomite
Dolomite
Salt
Salt and dolomite
Salt
Grey dolomite
Salt
Dolomit •• and salt
Salt

Dolomite, limestone, grey ehales
Salt

Guelph and Niagara
Dolomites

Cataract?
Red and dark shales
Limestones

Richmond (Queenstom
Red shales

75
106
17

34

998
35
57

238
166
40

127

5

14

58

131

90

24(1

190

690

55 113

09 222

15 237

30 1J07

75
181

198
232

1.230
1.265
1.322

1,560
1.726
1.766

1,893
1,898
1.912

58

398

90

330

520

1,210

65 1.275
20 1.295

1411 1.435

30 1.465
•hi 1 ,555

50 1 ,605

25 1.63(1

in 1.64(1

67 1.7(17

40 1.747

i:;s 1 . SN5

130 2.015

90 2.105

275 2,38(1

60 2,440

90 2,530

1.898 to

1.912 Gas

275 2.805
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Well Records in Ontario—Continued

Localities and formations

Depth at

Thickness Depth which >il

Feet I-Vc t or gas
occurred

Lambton County—Continued

Richmond and Lorraine
Grey shales and limestone £05

Collingwood and Utica
Dark shales L65

Trenton and Black River
Lim stones, etc [70

Lowville I ?)

Limefto.ies LI

5

Chazy
Shale and lime-tone :,17

N. L. Bowen gives the depth of this well as 3,947 feet.

See Out. Bur. Mines, Vol. XX. Dart I. p. 254.
Top of well 667 feet above sea I

Brooke tp., 1. 5, con. IV (Out. Bur. Mines, Vol. XV, Part I.

p. Ill):
Surface deposits

Clay
Grav* 1 5

I Din; ilton

Shale; 85

r lime Di

er soapstone
Middle lime, dark brown
Lower soapstone

Corniferous
Limestone i

!">

Ono <l i

. limestones and marls with gypsum and
silt ' 1 .£00

Guelnh and Niagara
lomites

Niaj
Dark shales

Clinton
Limestone :;.")

Mi riina

Re i shales 440
Hudson River

i.i'ht grey shales with limestone shells 275
i rtica

Dark shah s 173
T enton

Limest oe 380
In the Ononi k salt from 1,410 to 1,655 feel

or 245 feel of ii in a Eolid bed, with only 3 small
layers of limesto e. Rocfe salt 1810-1,835 feet.

Top of well 690 fe i above si a li vel.

Sarnia (Ont. Bur. Mines, Vol. XX, Far! I p 254)-
Drift 122
Black shale 40
Limestone mi
Shales .........['. 185
Linn

; ( ,

Shales •
[ 46

Limes. ore
I S7

Gypsum 5
Shales and salt 15

3,010

60

2.110

2.F.50

:;.: SO

I

'

1 ,:

457
:n::

1
. 90

1,495
1,510
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Well Records in Ontario—Continued

Localities and formations Thickn» ss

Feel

1). pth al

Dt pth which oil

Ft 1

t

or ga -

occurred

Lamhton County—Continued

Salt
Shale;
Salt .

Sarnia (Geol. Sur. Can., Vol. V, Part II, p. 69Q):
Peterson's well

Surface
Portage

Shale, black
Hamilton, inch ding upper part of Corniferous

Limestone
Shale
Limestone
Shale
Limestone

Small flows gas at 330 and 515 feet.

Agricultural works
Surface
Shale, black (Portage)
Limestone
Shale
Limestone
Shale
Limestone

Dicken's well, near corner Rose and Tecumseh streets.

Surface deposits
Surface
Hard] an
Gravel

Hamilton
Limestone •

Sha.e
Limestone
Shale
Limestone

Gas at 473 feet; 20,000 cubic feet per day.

Sarnia to., 1. 15, block A, Indian Reserve (Geol. Sur. Can.,

Vol. V, Part II, p. 68Q i :

Surface
Portage

Shale, with hard "streaks"
Hamilton

Slide and limestone
Linn s'one

Al 480 feet 20,000 cubic feet gas per day; gas accom-
panied by some oil.

Sarnia (Geol, Sur. fan., Vol. V, Part II. p, 69Q)

:

Kinf^s grist mill
Surface deposits

Surface sands
Blue clay
" Hardpan "

Poria ! e

Shale, black
Hamilton

Limestone
Shale

56
is

200

15

lot l

85
•")

60
17(1

130

80

80
160

•")

60
150

130

55
15

90

100
I

68

124

32

324

15

9

109

2

36

30

330 Gasj
331

I 51E

515 Gas

473 Gas

I, £66
I, £84
1,614

Lin

215

365

450
455
."i 1

.")

(is:,

130

210
290
450
4.".")

515
665

130

185

200

290
8< it

395

540

124 480 Oil

a i !
< 1

i !a

156

-'Ml

4!!.".

. ii Gas

lis

120

1E6

186

449
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Well Records in Ontario—Continued

Localities and formations
Thickness

Feet

Depth at
which oil

or gas
occurred

Lambton County—Continued

Limestone
Shale
Limestone

Corniferous
Limestone

Onondaga, including lower part of Corniferous
Limestone, hard
Limestone, hard and flinty

Limestone with gypsum
Top of well 589 feet above tide.

Small quantities of gas at 400 feet.

*Sarnia tp., South half I. 3, con. VII:
Surface deposits
Hamilton

First lime
First soapstone
Second lime
Second soapstone

Lower lime

Sarnia tp., 1. 7, con. VII:
Surface deposits
Hamilton

Top rock
Top soapstone
Middle lime
Lower soapstone

Lower lime

*Sarnia tp., West half 1. 2, con. VI:
Surface deposits
Hamilton

First lime
First soapstone
Middle limestone
Soapstone

Lower lime

Wyoming, in Plympton tp., 1. 15, con. I (Geol. Sur. Can.,
Vol. V, Part II, p. 64Q):

Surface
Portage

I 'lack shale
Hamilton

Limestone
Shale
Limestone
Shale ...."...".'.'."*.*.*..."...**...'

Limestone
Corniferous

Linn sinn
. soft

Limestone, grey
Top of well 697 feet above tide.

Kingston Mills. Warwick tp. (Geol. Sur. Can Vol V
Part II. p. «4Q):

Depth of well 1.400 feet; well terminated in a "hard
rock"; salt was said to be found at 1,200 feet,

40

60

100

546
200
105

100

124

104

104

40
180
15

4::

68

40

86

25 125

150 275
5 280

50 330
156 486

454
494
554

354

1.200
1.400
1,505

100

124

51 175
122 297

5 302
60 362

123 4X5

104

43 147

129 276
7 283

58 341

136 477

104

108

148
278
293
336
404

444
480

437 Oil

475 Oil

430 Oil
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Well Records in Ontario—Continued

Localities and formations

Depth at

Thickness Depth which oil

Feel Feet or gas
occurred

Lambton County—Continued

continuing, interstratified with shale for 130 feet

or tc a total depth of 1.330 feet, beneath which
there was a " hard rock " 70 feet thick. The log

of another well here is as follows:

Clay
Portage

Black shale
Hamilton

Shales, soft and limestone
Corniferous

Limestone, hard

Port Franks, Bosanquet tp. (Geol. Sur. Can., Vol. V,
Part II, p. 65Q):

Surface deposits
Fine sand
Gravel
Clay and gravel
Gravel
Limestone
Shale
Sa't and shale

The limestone will probably include the lower part

of the Hamilton, the whole of the Corniferous and
that part of the Onondaga overlying the salt beds.

At 365 feet from the surface the driller reported

4 or 5 feet of soft marl-like beds.

Top of well is 590 feet above tide.

Widder station, Bosanquet tp. (Geol. Sur. Can., Vol. V.

Part II, p. 65Q) :

Clay 34 feet; soft shale, etc., 196 feet; limestone
120 feet; oil at 196 feet.

Bosanquet tp., I. 3, on southern line of the township, near
Arkona (Geol. Sur. Can., Vol. V, Part II, p. 65Q ) :

This well showed above the boring the strata of the

Hamilton shales nearly as follows in descending
order: hard limestone 8; shale 40; limestone 3;

shale 9; from which point a boring was carried

224 feet; hard white limestone, yielding some oil,

18 feet, equals 242 feet. This shows 284 feet of

the Hamilton formation at this point.

Bosanquet tp., 1. 12, con. X (Geol. Sur. Can., Vol. V, Part V,

p. 65Q):
Clay 90; hard blaok shale 95; soft shales 350 feet.

Boring at bottom was in soft grey calcareous
marl resembling the Hamilton.

14 14

50 64

396 4(50

44 504

60 60
16 76

178 254
(i 260

940 1.200
45 1.245
110 1,355
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PAGE
Adelaide tp 37

Aikens, W. J 33

Ailsa Craig 38

Albion mt 41

Al< xandria, Ont 21

Allenford 6

Alpena, Mich 8

Amabel tp 27
Amherstburg 7

Ami, H. M 70
Ammonia sulph ite 19
Analyse; of natural gas 16

oil shale 19

Aneaster 6

An'crdoi limestone 7

Anderdon tp 77
Anglesea sq., Ottawa 22
Anticlinal theory 3

Appalachian field 3

Ardagh, Prof. E. G. R 16
Arkose 23, 24, 31

Aylmer, Yalahide tp 6!

A.\-ton 7

Banks, Collingwood tp 5

B'arrie 25
Barrie tp 24
Bai ton tp 40, 41

Bay Bt., Ottawa 22
Bayham tp 15, 65. 6S
B'eachville 39
Reave'- Oil Co 64
B 1 'ion 25
Be'le River oil-field 11, 12
Berlin, Ont 3 1

!'•'< r ie dolomite 7
Bertie tp 7 15 43.45
Biddulph tp 38
Big Creek

.
. . 53

Bituminous shale. gee Shale, bitum-
inous

Black River formation.
Boring records 21, 25 86
Gas and oil in, notes is

Manitoulin island
\

Simcoe ! ake area, notes
Bli nh( Im, Ont 67
Blyth .' :n
1 lore-hole records
Bo tanquet tp SCi

Bothwell '2

Bothwell oil-field 10-12
Bow Park farm ?,?,

Bowen, X. L gg
Boyd, R 39
Brachiopods 7. 8

Brampton 25
Brant co.

Has, analysis 16
v ell records 31, 32

Oil.i Scr Civmdaga oilfield.

PAGE
Brantford 31

B'rassfield formation 6

Brock St., Whitby 22

Brooke tp 86

Broxburn, Scotland 19

Bruce co.

Bor2-hole reco: ds 27, 28

Devonian limestone 8

Foss'ls 9

Guelph formation 6, 7

Brumell, H. P. H 1

Brussels, On 30, 31

Buffalo, X.Y 7

Burford tp. Sec Cathcart.

Burgessvil'e 38

Calciferous formation.
Amabel tp 27

Glengarry co 21

Grey co 26

Welland co 42, 45

Wellington co 34, 35

Caledonia, Ont 7

Caledonia Sp: ings 21

Calorific power.
Natural gas 18

Camd< n tp 71

Canadian Pacific Ry 21

Canbarongh tp 53

Carbon dioxide in gas 17

Catara t formation 4, 85
c ithcarl 32

Cathcart sq., Ottawa 22

Cayuga 7

Cayu?a tps 51

Chambers oil-well 73

Charlotteville tp.

gee Lynedoch.
Vittoria.

(hath im 70

Chatham gore 70

Chatham tp 70

Chazy formation 21. 22. 86

Chen . 8

Chi fs pt, L. Huron 6

Clay Cliff3, Manitoulin island

Clean ille 66

Clinton 31

Clinton formation.
I lepth and thickness in:

Branl co 31-33

Bruce co 27

Elgin co 65, 66

Essex co 74. 76

Grey co 25

Haldimand CO 50. 59

Kent co 71

Lambton co 86

Middlesex co 37

Norfolk co

vo
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Clinton formation.

—

Continued, page

Depth and thickness in:

—

Continued.

Oxford co 39

Perth co 35

Waterloo co 34

Welland co 4, 6, 17, 42-49

Wellington co 34, 35

Wentworth co 40

Dolomites and limestones of, thick-

ness 4

Gas in 13, 15, 17

Clyde avenue, Hamilton I I

Cockshutt plough works 32

Colchester tps 75, 76

Coleman. Dr. A. P 1 5

Collingwood 5, 6, 19. 24. 25

Ccllingwood formation 4, 5, 86

Collingwood tp 19, 26

Colwell Grove gas well 77

Comber 80

Comber oil-field 11. 12

Conglomerate 3

Cooksville 24

Copeland's brewery 23

Corals, fossil 9

Corkill, E. T 1. 10, 11

Corniferous formation.
Depth and thickness in:

Elgin co 64-66

Essex co 76, 79, 80

Kent co 68-72

Lambton co 81-89

Middlesex co 36-38

Norfolk co 59-64

Oxford co 38, 39
Perth co 36

Welland co 44-48

New York state 8

Notes by Stauffer 8

Oil in 9

Corunna 82

Coste, Eugene 1, 2, 4, 10, 11
Crurf right 82
Craigleith 5

Credit Forks 6

Cl owland tp 48

Dalhous'e sf., Brantford 31

Darby hotel, Delhi 64

Dawn tp 81

Delaware limestone 9

Delhi, Ont 64

Dereham tp 38
!>' sr-ronto 22

Detroit river 7

Devon'an 4. 8

I tick, \V. T 39

Dick( n's gas well 87
Dolomite.
Depth and thickness in:

Brant co 32

Essex co 73-81

HaMimand co 51, 53
Huron co 30, 31

Kent co 71, 73

Lambton co S5, 86

Dolomite.— Continued. pai i

Depth and thickness in :

—

Continued.
Middl sex co 36
Noi folk co 64
Oxford co 38, 39
Perth co ::r,

SVelland co 7,43-49
Wellington co 34

Hssox co., gas in 13

Kent co , gas and oil in 10. 13
Western ] eninsula 4, 0. 7

Dorr n B 26
rover tp 70
Dresden, Ont 71
Dublin, Ont 35
Dundas in
Di nnvill • 49, 50
Dunwich tp P4, 65
Durham. Ont 6

Dutton oil-field n 12
Dutton tp 11

Eden foimation 4, 5
Felon Mills '35

Elgin co 9, 16, 64-66
Elgin gas-field 15, 17
Elgin Street school, Ottawa ' 22
Elginfi Id Oil and Gas Co 64
Empire oil well 73
Enniskillen tp 13, 84, 85
Hr.imosa tp 35
Erin, Ont ... .. 35
Esquesing tp 39
Fsse* ca 12, 16,' 73-81
Essex gas-field 13
E-sox Centre ]\ -q

Ethane 17
Etobicoke tp. See New Toronto."'
Euphemia tp.. si
Eurypterus remipes 7
Evelyn School, Ottawa 22

Fairbanks and Carman 81, 82, 85
Faiibuiks gas well 1::

Fergus »;

Ferti'izers 19

Finlay, John ?o
Fire at Collingwood 1 :>

Fish, foss :

l 9

Flamborcugli Ea-t tp 40
Fletcher. David 69
Forks of Credit. See Credit Forks.
Fort Erie 8
Fossils 9

Fournier 21
Fourth avenue, Ottawa 22

Fraser gas well 77

Gait 6

Gas, natural

Analyses of various if), 16

Boring for, well-records:
Brant co I!:'. 33

Bruce co 27
E'gin co 65

Essex co 68-71
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Gas, natural.

—

Continued. page

Boring for. well-records:

—

Continued.

Grey co 25, 26

Haldimand co 49-59

Halton co 39

Huron co 30, 31

Kent co 68-71

Lambton co 82-87

Lincoln co 41

Manitoulin island 29

Norfolk co 60-63

Ontario co 22

Oxford co 38

Simcoe co 24, 25
Welland co 41-49

Wellington co 34
York co 23, 24

Formations containing 13
Influence on. of geological forma-

tions 17

Map of wells in western peninsula 14

Notes on the various fields 12-16

Ontario, uniformity of quality 17
production 13

Origin 2

in Ont. fields, probably similar. 17, 18
Pennsylvania, map 2

Prices 18
Trenton formation, notes 18. 19

Genesee shale 4, 9
Geological formations.

Influence on quality of gas 17
Geological Survey of Canada 1

Geology 3

G< orgian bay 5

Gibson. Thomas W 10
Glen Eden 7

Glencoe 36
Glengarry co 21

Goder'ch 30
Goderich tp 31

Goodfellow's farm 26
Go«fi»ld tp 74
Grabau, Prof 6, 7
Grant oil well 67
Grey co 19. 25-27
Grey tp. See Brussels.
Grimsby g

Guelph 6

Guelph formation.
Bore-hole records in:

Brant co 31-33
Essex co 74-76. 79, 80
Grey co 25
Haldimand co 49-53
Huron co 31
Kent co 71
Lambton co 85, 86
Middlesex co ::;

Norfolk co 59-63
Oxford co 39
Perth co 35
Waterloo co 34
Wei1and co 42-49
Wellington co 34, ?5

Description and distribution 6, 7

Guelph formation.

—

Continued. page
Dolomites and limestones of, thick-

ness 4

Gas in 13

Oil in 9, 10

Thickness 4

Gypsum.
Depth and thickness in:

Brant co 32

Essex co 73-81

Haldimand co 49, 53
Huron co 30
Kent co 69

Kincardine co 28

Lambton co 82-88

Middlesex co 36
Norfolk co 62

Oxford co 38, 39
Waterloo co 34

Welland co 44-48

Kent co., oil in 10

Hagersville 6-8

Haldimand co 16, 17, 49-59

Haldimand gas-field 15

Halton co 39, 40

Hamilton 5-7, 40

Hamilton formation.
Description: thickness: position. . .4, 9

Elgin co 64, 65

Kent co 73

Lambton co 81-89

Middlesex co 36-38

Harwich tp 67, 68

Hav to 31

Helderberg, Lower 48

Hensa.ll 31

Honworth 27

Highla"d Creek 23

Hopevel 1 Avenue school 22

Howard tn 16, 67

Hudson bay 1

Hudson River formation.
Depth and thickness in:

Brant co 33

Bruce co 27

Essex co 74-76

Grev co 25

Halton co 39. 40

Lincoln co 41

Manitoulin island 29
Middlesex co 37

Norfolk co 63
O' ford co 39

Perth co 35

Welland co 4. 41, 42. 15

W Plngton co 34, 35

Wrntworth co 40, 41

Yo-k co 23. 24

Humber river 23

Himler tone 4J
Hun berstone tp 15, 49

Hunt. Sterry 19

Hi-ron co 8, 30, 31

Hurontario flour mill 24

Hyd'Ozoa 9

In pprial Oil Co 26. 27
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Indian reserve, Sarnia tp.

Inverhuron

FACE
. 87

. 28

James bay 1

Jarvis 59

Johnson, W. A 1, 3, 4
" Jones tract," N. Cayuga tp 52

Kent co 12, 16, 18, 66, 73

Kent oil-field. See Tilbury oil-field.

Kentucky, U.S 6

Keppel tp 26

Kettle pt., L. Huron 9, 19

Kidd. Rev. Father 15
Kincardine 28

King's prist mill, Sarnia 87
Kingston Mills 88

Knight Cyril W 1

Labontie. Moses
Lake Erie 1, 3, 7,

L ake Huron
Lake Ontario 1, 15,

Lambton co.

Gas
analysis
well records 82-

Oil production
well records 81-

Paleozoic, thickness
Lambton oil-field 10
Lancaster tp

Leamington 73,

Leamington oil-field 11,
Limestone.

Bore-hole records in:

Brant co. 31-

Bruce co 27,

Carleton co 21,

E'gin co 64

Essex co 73

Grey co 25,

Haldimand co 49
Halton co 39,

Hastings co
Huron co 30,

Kent co 66
Lambton co 81

Manitoulin island
Middlesex co 36-38

Norfolk co 60-64

Ontario co 22

Oxford co 38, 39

Perth co 35, 36

Prrscott co 21

Simcoe co 24, 25

Waterloo co 34

Welland co 41-49

W< llington co 34, 35
Wi ntworth co 40, 41

York co 23, 24
Bruce and Huron cos., notes 8

L. Ontario, N. shore, area 19
Trenton, oil and gas in 18

Singula 9

69

13

1

19

13

16

87

12

89

1

-12

21

74

12

PAGE
Listowel 36

Livingstone channel, Detroit river.. 7

Lloyd st., Ottawa 22

Lockport formation 6

London, Ont 37
London tp 37

Lorraine formation 4, 5, 15, 86
Lower Helderberg 48

Lower Utica. See Collingwood form-
ation.

Lowville formation 4, 86
Lubricating oil 19

Lynedoch 62

Lyon St., Ottawa 22

Maidstone tp 78
Mair's mills, Collingwood tp 5

Malahide tp 64
Malcom, W 1

Maiden tp 77
Manitoulin island 4, 19, 29
Maps.

Ontario, Paleozoic and Pre-Cam-
brian areas Front is

Western peninsula, gas wells 14
Marcellus formation 4, 9

Marls 4, 35
Medina formation.

Depth and thickness in:

Brant co 32, 33

Bruce co 27, 28

Elgin co 64-66

Essex co 74, 76

Grey co 25

Haldimand co 50-59

Halton co 39, 40
Kent co 71

Lambton co 86

Lincoln co 41

Middlesex co 37

Norfolk co 60-64

Oxford co 39
Perth co 35
Simcoe co 25
Waterloo co 34

We'land co 41-49

Wellington co 34, 35
Wentworth co 40, 41

Oil in 9

Thickness 4, 6

Medinian group 4

Mersea tp 74

See also Leamington oil-field.

Metcalfe tp 36

Methane tp 17, 18

Mica schist 40

Michigan 7, 8

Michigan Central Ry 10

Mickle, G. R 1, 9, 13, 14

Middlesex co 36, 37

Middleton tp 64

Miller, John 68

Miller, Prof. W. G 1

Milton 39

Mimico 24

Mitchell 36



94 Bureau of Mines No. 4

PAGE

Monekland 21

Monroe formation 4, 7

Moore tp 9, 10, 82, 83

Morris tp 31

Mora tp 36, 37

Moulton tp 50

Naphtha 19

Nassagaweya tp 39

Nattress, T 1

Nelle3 59

Neustadt 7

New Brunswick 19

New Toronto 23

New York state 5, 7, 8

Niagara, Out 6, 7

Niagara e : carpment 4, 5

Niagara formation.

Depth and thickness in:

Brant co 33

Bruce co 28

Elgin co 65

Essex co 74, 76

Grey co 25

Haldimand co 19-59

Kent co 70, 71

Lambton co 85, 86

Manitouiin island 29

Middlesex co 37

Norfolk co 59-64

Perth co -5, 36
Waterloo co 34
Welland co 41-49

Wellington co 34, 35
Wentworth tp 40

Dolcmites and limestones of, thick-

ness 4

Kent co., oil in 10

Thickness 4, 6

Niagara river 6, 7
Niagara Falls South 47
Nitrogen 17
Noble, John D S3
Nomenclature, geological 8
Norfolk co 9, 15, 16, 59-64
Norwich 38

Oak st.. Collingwood 24
Ohio, U.S 6, 9, 18

or.
Boring for, well records in:

Branl co 32. 33
Elgin co 64, 65
Essex CO 75. 77, 79, 80
Halton co 39
Huron co 30
K.nt 00 1

Lambton co 81-88
Manitouiin island 29
Middl* sc\ CO 37
Oxford co 38
Simcoe co 26
Welland co 49
Wentworth co to

Notes en various fields 10, 11

Ontario, production 9, 12

Oil.

—

Continued. page
Origin 2

Pennsylvania, map 2

Trenton formation, notes 18, 19

Oil shale. See Shale, bituminous
Oil Springs 10, 84. 85

Onondaga fonration.
Boring in, well records:

Brant co 31-33

Essex co 74-76, 79, 80

Haldimand co 49-53

Lgmbton co 82, 84-86, 89

Middlesex co 36, 37

Norfolk co 59-64

Oxford co 38, 39

Perth co 35, 36

Waterloo co 34

Welland co 42-49

Welington co 34

Description 8

Gas in 13

Oil in 9, 10

Thickness 4

Onondaga oil-field 11, 12

Ontario.

Area 1

Gas. value. 1892-1914 13

uniformity of quality 17

Oil, deepest well 10

production 9

Map of Paleozoic and Pre-Cambrian
areas Front is.

Ontario Bolt Works, Ltd 23

Ordovician 4-6

Orford tp. 66, 67

Orillia 24

Oriskany formation.
Description 8

Essex co 79, 80
Thickness 4

Osgocde Street school, Ottawa 22
Osprey tp 25
Ottawa 21, 22

Ottawa river 1

Owen Sound 26
Oxford co 37, 38

Paisley 7

Paleozoic.

An a in Ontario 1

map Fnmt is.

Paraffin wax 19

Paris, Ont 7, 32
Parkhill 37
Parks, W. A 1, 3-6

Pa rks gas well 77
Parliament st., Toronto 23
Peel st., Collingwood :'4

Peel tp 34
Pel e island. Onl 80, 81

Pi nnsylvania 2

P< pj er oil well 73
Perth co 35, 36
Pete: son's gas well 87
Petrolia 10, 84
Pikes bay, L. Huron 6

Pilkington tp 34
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PAGE
Piantagenet South, tp 21

Plympton tp 88

Point Abino 44

Port Burwell 65

Port Colborne 46. 47

Port Dover 59. 60

Port Elgin 28

Port Franks 89

Port Rowan 64
Port Stanley 9, 64

Portage and Chemung formation. .4.

9. 87. ^
Potsdam formation 33

Pre-Cambrian.
Area in Ontario 1

map Frontis.
Prescott co 21

Provincial Natural Gas & Fuel Co... 18

Put-in-bay dolomites 7

Queen St., Ottawa 22

Queenston 5

Queenston formation. See Richmond
formation.

Rainham tp 15. 53,-56

Raleigh tp 10, 13, 16, 68

Raney oil well 66, 67

Raymond. Mr 5

Records of borings. See Bore-hole
records.

Red Medina 13, 15, 17

Reek gas well 48

Richmond formation 4-6. 85, 86

Ridgeway 46

Rochester shale 6

Rochester tp 12, 79

Rogers. W. G 39

Romney oil-field 12

Romney tp 10. 13. 69, 70
Rondeau 68

Rose St., Sarnia 87

Rosemount Avenue school, Ottawa . . 22
Royal hotel, Hamilton 40

St. Augustine seminary, Scarborough
tp 15

St. Catharines 41

St. Lawrence river 1

St. Marys 36
St. Thomas 64
St. Vincent tp fco

St. Williams 63
Snlina formation.
Chatham gore 71

Description 7

I ambton CO 85

Port Colborne 17

Thickness 4

Salt.

Boring records in:

Essex co 78

Huron co 31

Kincardine 28

Lambton co 82, 84-89

Middlesex co 37

Salt.

—

Continued. page

Goderich and Wingham
Onondaga formation 4

Romney tp 70

Sandstone.

See also Cataract formation.

Medina formation.

Oriskany formation.

Potsdam formation.

Borings in, well records:

Brant co 32

Bruce co 27. 2S

Elgin co 66

Essex co 77-80

Grey co 26

Haldimand co 50-52

Kent co 66, 67, 71

Lincoln co 41

Norfolk co 63

Ottawa 22

Oxford co 39

Welland co 41-49

WeMington co 34, 35

Wentworth co 40

Porosity 3

Sandwich tps 78

Sarawak tp 26

Sarnia 86-88

Sarnia tp 87, 88

Saugeen river 7

Scarborough tp 15, 16, 18

See also Highland Creek.
Scotland 19

Seaforth 31

Shales, bituminous 7. 19

Shapl y and Muir Co 32

Sibley limestone quarry, Michigan.. 7

Silurian 4. 5, 8

Simcoe 62, 63

Simcoe co 24, 25

Simcoe lake 4

Smyth cape 19

Sombra tp 81. 82

Somerset St., Ottawa 22

South Western Oil and Gas Lands,
Ltd 63

Southampton, Out 28

Specific gravity.

Gases composing natural gas 17

Springvale 8

Stamford tp 47

Stauffer, E. R 1. 3, 8

Stokes bay, L. Huron 6

Stoney Creek
Stratford 35
Strathroy 37
Sulphat " of ammonia 19

Surface (i.e., drift) gas 16, 1^

Swansea, Ont 23
Sylvan ' 38

Tecumseh St., Sarnia 87

Tecumseth tp. See Beeton.

Thames oil well 73

Thamesville 71, 72

Thamesville oil-field 11. 12
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Thornbury 26

Thorold 41

Tilbury oil-field 10, 12, 13

Tilbury tps 12. 13, 69, 79, 80

Tillsonburg 38

Tiny tp 25

Tobermory 6

Toronto 18, 23

Toronto formation 15

Trafalgar tp 39

Trenton formation.
Collingwood, near 5

Depth and thickness in:

Brant co. 33

Bruce co 27, IS

Essex co 74, 76

Glengarry co 21

Grey co 26

Halton co 39, 40

Lambton co 86

Lincoln co 41

Manitoulin island 4, 29

Norfolk co 63
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Oxford co 39

Pertli co 35

Prescott co 21

Simcoe co 24, 25

Simcoe Lake area 4

Welland co 17, 41-45
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Wcntworth co 40

York co 24

Oil and gas in 9, 13, 17-19

Twenty-mile creek 7

Ulrich, B. 4. 5

I'nion Natural Gas Co 18

Upper Utica. See Utica.

Utica formation.
Borings in, records:
Brant co 32, 33
Bruce co 27
Essex co 74, 76
Grey co 25, 26
Halton co 39, 40
Lambton co 86
Lincoln co 41

Manitoulin island 29
Norfolk co

Ottawa 22
Oxford co 39
Perth co 35
Simcoe co 25

Utica formation.

—

Continued. page
Borings in, records:

—

Continued.
Welland co 41. 42, 45
Wellington co 34, 35
Wentworth co 40, '41

Whitby 22
York co 23

Collingwood, Craigleith and New
York state 5

Oil shale in 19
Thickness 4

Vaughan tp 23

S< e also Barrie.

Vienna, Ont 15. 65, 66

Viscosity 17

Vittoria 63

Wainfleet tp 48. 49

Waldemar 6

Walker's gas wells 76, 77

Wallaceburg 70
Walpole tp 57-59

Warwick tp 88
Waterloo 34

Waterloo co 34
Waterous Engine Co 31

W'awanosh East tp 30
Weaver farm 65

Wekwemikong 29

Well records. See Bore-hole records.

Welland 43

Welland co 9. 15. 18. 41-49

Welland gas-field 15. 17

Wellington co 34

Wellington st., Brantford 32

Wentworth co. 15, 16, 40

Western peninsula.

Definition 1

Whirlpool sandstone 6

Whitby 22

White Medina 13, 15, 17

Wiarton 6

Widder station 89

Williams. M. Y 1

Williams West tp 38

Willoughby tp 42

Windsor 78

Wingham 30

Woodhouse tp 60-62

Wyoming. Ont 88

York 59

York co 15, 16, 23, 24

Zone tp 73

Se< 'ilso Bothwell oil-field.
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Maps

A geological map, No. 24d, on a scale of 2,000 feet to the inch accompanies the

report. It includes the greater portions of Tisdale and "Whitney townships, and the

north parts of Deloro and Shaw. This represents only a small portion of the area

which had been examined previously in a more general way and shown on the geolo-

gical map, No. 21a, of the Porcupine gold area, 1912.

Another map, No. 24e, on a scale of 1.00C feet to the inch, showing in greater

detail the Hollinger-Dome area, is included.

References are made in this report to localities which are shown on the general

map. No. 21a, but not on the detailed maps of 1,000 and 2.000 feet to the inch.
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THE PORCUPINE GOLD AREA
(Third Report)

By A. (i. Burrows

Situation

The Porcupine sold area, which lor the past six years has held the attention of

the mining public, is situated on the Hudson Bay slope of northern Ontario. The lati-

tude of Niven's First Base Line of 1899, which forms the south boundary of Tisdale

and Whitney townships, is 48 3 27' 54": consequently the area is somewhat farther

south than the Canada-United States boundary in Manitoba and other western pro-

vinces. The camp is in the Timiskaming judicial district. Lying along the southern

fringe of the great clay belt of northern Ontario, it adjoins a prospective farmiug
country. In this belt many townships have been laid out in six or nine-mile squares

and subdivided into concessions and lots; in the gold area itself and in the adjoining

country to the north, many half lots containing 160 acres each have been granted to

veterans as homesteads.

A portion of the town of Timmins, with Gillies lake in the background, July 1014

Since the second report on this area was written there has been practically no

nsion of the gold-bearing area. At various times there has been considerable

activity in some of the outlying regions, but up to the present no finds have been made

that compare with those of Tisdale township. Outlying areas which have attracted

attention in the past two years are those situated in McArthur, Turnbull and Robb

townships.

1 1 is remarkable that the earliesl discoveries at Porcupine have been developed

Into the largest producers. The outstanding mine is the Hollinger, named after its

discoverer, Benjamin Hollinger. Tho discoveries on Pearl lake by Alexander Mclntyre

developed into the Mclntyre mine, and that of John Wilson in the southeast part of

Tisdale into the Dome mine. The large producing mines are all confined to Tisdale

township, and the majority of these are in the vicinity of Pearl lake.

The principal towns of the area are Timmins. South Porcupine and Schumacher.

The other townsites which have been established in what was thought favourable

1
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locations have not been successful. The town of Timmins is most progressive, and is

growing rapidly. The town is situated on a sand and gravel ridge overlooking the

Mattagami valley, at an elevation of about 110 feet above the river.

To the northwest and west of Timmins a number of farms are being cleared along

the Mattagami river. It is desirable to have a great part of the townships immediately

north of the PorcuDine gold area, which are in the clay belt, settled, as the farmers

will have a near-at-hand market for their produce.

Access to the Area

A branch line of railway connects the Porcupine camp with the main line of the

Timiskaming and Northern Ontario railway. The line from Porquis junction to

Timmins is 33^ miles in length, and the distance from Timmins to Toronto is 485

miles. When through trains are running the journey requires about 20 hours.

Sketch map, scale H miles to 1 inch, showing townships in the Porcupine gold area and \ icinitv

Altitude of the Area

The Porenuine area has an average elevation of about 1,000 feet above sea level.

In this respect it is similar to Cobalt, which lies about 100 miles to the southeast.

Porcupine is on the Hudson Baj slope of Northern Ontario, whereas Cobalt is to the

south of the heigh.1 ol laud, and the waters drain into the St. Lawrence river. The
divide between the Hudson Bey and St. Lawrence waters is not prominent, being

usually less than 1,300 feet above sea level. The whole of northern Ontario represents

one vast peneplain, cut by recent glaciation.

The highest elevation near Porcupine is along the south boundary of Jamieson

township, where a felsitic ridge has an altitude of 1,350 feet above sea level. The hill

of basalt Immediately southeast of the Vinond mine has an elevation of 1,235 feet.

From this hill a splendid view of the main gold area can be obtained.

The country from Night Hawk lake to the Mattagami river is one of low relief.

Occasional ranges of hills reach an elevation of 150 feet, but, generally, abrupt changes

In elevation are less than 50 feet. Often in a low area rocks outcrop only a few feet

above the surrounding drift and are only a fraction of an acre in extent. Northwest,

south, southwest and southeast of Porcupine lake the country is somewhat elevated,

and rock exposures are more frequent than in most of the area.
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The First Prospecting

In 1906 some work was done by prospectors on a vein near Miller lake and a few

hundred feet from the present Hollinger veins. Evidently, seeing no gold, and having no

assays made, they abandoned the property. In the same year claims were staked in

Shaw township on what is described in the application as a " vein of sugar quartz and

hematite iron." This is of interest since the so-called vein is simply the upturned

edges of the Keewatin iron-formation.

In l!-ns claims were staked by H. F. Hunter on the east shore of Porcupine lake.

Gold was found sprinkled through the quartz and schist in a sheared zone.

It was not. however, until the following year that the spectacular discoveries of

J. S. Wilson, on what is now the Dome property, caused a rush to the district, and in

a few weeks practically all of Tisdale and a great part of adjoining townships and

unsurveyed territory were staked.

.Much work was performed during 1910 and 1911 in the townships near Porcupine

lake, and while gold was discovered in a great number of places, it was not showr1 in

the great majority of cases to be in sufficient quantities to warrant the erection of

reduction plants. In the succeeding years there has been very little activity in the

outlying parts of the area, but the success attending operations at the producing

properties in Tisdale township may lead to further exploration. Such prospecting

should be carried on with the object of finding large low-grade deposits rather than

confining attention to the narrow high-grade veins, several of which have already

been found in this area and have not been worked with success.

Forest Fires

Since the discovery of gold in this area there have been repeated forest fires which

have destroyed much timber. The worst fires in recent years occurred in 1911. About

the middle of May of that year a fire completely destroyed the surface plant and

buildings of the Hollinger mine.

The greatest fire of the year occurred on July 11th, when, after a prolonged dry

season, a hurricane from the southwest brought up a fire. The surface workings and

buildings of the Dome, West Dome, Vipond, Standard, Preston, East Dome, North

Dome and several other properties were entirely destroyed by fire. The town of South'

Porcupine was completely wiped out, and almost all the part of Pottsville which

escaped the fire of July 2nd. The north part of Porcupine (Golden City) was also

destroyed. This fire was attended by a great loss of human life, 71 in all having lost

their lives either by being burned, suffocated or drowned. The destruction of the

surface plants by this fire retarded the production of the camp for almost a year.

Timber

In the parts which have escaped the fires there is a dense growth of timber,

including white and black spruce, jack-pine, birch and poplar. It is interesting to note

that a growth of young tamarac is replacing the old tamarac trees, which have all

been destroyed in recent years by the larch saw-fly. An occasional charred stump

among the green timber, when gold was first found, showed that most of the forest

Is of second growth, the area having been ravaged by fires years ago.

Early Examination of Region

Previous to 1909, the area was little known. There were practically no reports upon

it except from explorers and geologists who were attached to survey parties sent out

by the Ontario Department of Lands, Forests and Mines.

The main part of the camp is situated along an old portage route, from the Matta-

gami river to Night Hawk lake, which had been used by the Hudson's Bay Company
officials for a couple of centuries.

In 1896 E. M. Burwash examined the country along what was then the Algoma-

Nipissing boundary line which was run as far as the southeast corner of Whitney town-
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ship in that year. He noted the occurrence of quartz veins, carrying traces of gold, at

various points on the line. One of these veins he found on what is now the east boundary

of Shaw, and only a few miles southeast of the main area. He remarked that the country

was a promising one for the prospector but for the drift.
1

Following the classification of the pre-Cambrian in use at that time Mr. Burwash

grouped the Keewatin with the Huronian. He says:—
"In the lower part of the series [now considered to be mainly Keewatin] gold

appears to be quite widely distributed both in veins which are of tolerably frequent

occurrence and in mineralized portions of the rock itself. In two cases the veins were

situated near the boundary of granite areas."

Relics of fire at Porcupine over 50 Wars airo. Note spruce tree
growing through old burnt red pine stub, Oct.. 1911

Iii L899 W. A. Parks reported on the geology of the portage route from the

Mattagami river to Nighl Hawk lake by way of Porcupine lake. He, like Burwash,
noted the occurrence of gold In some quartz veins, particularly in the southwest portion

of Whitney township, obtaining assays from a trace to $1.00 per ton. In his summary
Mr. Parks remarked: "1 regard the region south of the trail to Porcupine lake as

giving promise of reward to t he prospector."1

Geological descriptions of areas, including and adjacent to the Porcupine area, are

to be found in the reports of the Bureau of Mines for 1903, 1904 and 1905 by Messrs.

Kay, McMillan and Kerr, respectively.

In October, 1909. Jas. Bart let t made a brief examination, for the Bureau of

Mines, of the early discoveries of the area. 3

' Bur. Min.. Vol. VI. I

Min., Vol. XIX. (1910).
Bur. Min.. Vol. IX. (1900), Nlven's Base Line. Bur.
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Geology

The following legend refers to the rocks shown on the detailed map, No. 24d,

accompanying the report:

Pleistocene

glacial and RECENT Boulder clay, stratified clay, sand, gravel, peat.

Pre=Cambrian

KEWEENAWAN Quartz diabase, olivine diabase.

{Intrusive contact)

ALGOMAIN Granite-porphyry, feldspar-porphyry.

(Intrusive contact)

PRE-ALGOMAN Lamprophyre, serpentine, quartz-porphyry.

(Intrusive contact)

TIMISKAMING SRRIES A series of conglomerate, interbanded slate and

greywacke, quartzite, " carbonate " rock. The
rocks are largely altered to schists.

( Unconformity)

keewatin A complex of basic to acid, volcanics, agglomer-

ates, ash rocks, iron-formation, rusty weathering
" carbonate," diabase, serpentine, etc. These

rocks are largely altered to schists.

Pleistocene Deposits

The area is for a considerable part covered with drift. These deposits consist

largely of stratified clays, sands and gravels, together v. ith boulder clay. Sections

of stratified clay overlain by sand are well exposed on the Mattagami river just north

of Pigeon rapids, and along the shores of Night Hawk lake. Most of the islands in

this lake have a rocky shore line, but are capped with well-stratified materials. The
stratified clay is confined to the lower parts of the area, whereas the sand and gravel

usually occur in prominent ridges. These ridges of sand and gravel are well seen in

the west part of Deloro township and in the central part of Shaw township. A
prominent sand and gravel ridge occurs in the town of Timmins, extending from the

north shore of Miller lake in a southwesterly direction for some distance. J.

Keele who had ** examined this ridge suggests that it is a kame deposit, formed from

the wash of an ice sheet. This ridge is about 110 feet above the Mattagami river

where the drift is stratified clay. To the east and southeast of the ridge there is an

i ""tensive deposit of sand.

Where the soil has been removed th6 rocks are seen to have been intensely

glaciated. The fine-grained greenstones have well preserved the scratches and grooves

produced by glaciation. On several islands in Night Hawk lake were noted two sets

of striations S. 15° W. meg., and S. mag., the latter of which represents the later ice

movement. Owing to the lack of drainage, much of the country, though higher than

the rivers and lakes, is very wet, but would bo suitable for agricultural purposes if

properly drained. For a description of the agricultural possibilities of the country the

reader is referred to reports by A. Henderson. 4

4 Agricultural Resources of Abitilii. Bur, Min.. Vol! XIV. (1906)*; Agricultural Resources
of Mattagami, Bur. Min., Vol. XV. (1906).

*a Personal communication.
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Stratified Clay at Sandy Falls. Mountjoy township

w

\t

Ellipsoidal Basalt showing Amyardules Tim hin • * « A . „
cKwn Ml£s

tbe Ho,,injrer a"d north of the Porcupine
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Keewatin

The rocks of Porcupine are largely igneous, and the greater part of them belong

to the Keewatin. It is difficult to procure specimens of these old igneous rocks which

are at all well preserved. In consequence, it is difficult, if not impossible, to make a

close division of the Keewatin igneous rocks. Field evidence is abundant to show

'.hat the Keewatin is composed largely of volcanic rocks. At many places in the area

where the Keewatin is exposed, the ellipsoidal or pillow lava structure has been beauti-

fully preserved even though the original chemical and mineralogical character of the

rock may have been completely destroyed. Examination of recent lavas has shown that

the ellipsoidal structure is characteristic of basic to intermediate rocks which have

a greater fluidity than the more acid lavas.

In the Kirkland Lake gold area, where Keewatin rocks are much better preserved

than at Porcupine, both basalt and andesite have been recognized in rocks showing the

ellipsoidal structure. Where the pillow lavas have been observed at Porcupine the

original mineralogical texture appears to have been almost always destroyed. Occas-

ionally small rods of altered plagioclase suggest a basaltic or diabasic texture.

Photomicrograph f volcanic rock. M)0 feet rorth of main Millertnn shaft. The rock is nowTjargcly
altered to carbonate and chlorite. Scattered through the ground mass are large grains.of

quart/, some of which may represent original pherojo Sts. No feldspars
are recognized j n the ruck

Where the pillow lavas are exposed they usually occur in a general northeast

and southwest direction, and roughly interbanded with them are other lavas which

do not show the pillow structure. The lava with non-pillow structure is usually of

coarser grain than the other and has a gritty texture on the surface. Frequently

there is a well-marked line betwreen these structures, and at other places the pillow

structure seems to grade into the non-pillow structure. There is, however, a sugges-

tion of a series of volcanic flows in the Porcupine area which largely make up the

Keewatin. Some of the rocks which show t lie large "eyes" of quartz in hand speci-

mens may represent rocks which are more acid than the basalts. Such a rock as

this can be seen on the Krist claim about 800 feet south of the Porcupine Crown
south boundary. The rock is greatly altered, bul some of the feldspars can be dis-

tinguished as belonging to the more acid plagioclase. The rock may be a dacitic type

of the flows.

.Microscopic examination of numerous samples from areas which do not show the

pillow structure throws very little light on the original character of the rock. A rock
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from the South Porcupine-Timmins road, just south of the junction with the Rea
mine road, is quite green in hand specimens. In thin section it contains coarse quartz

grains and much leucoxene, while the feldspars are obliterated. The groundmass

contains much chlorite, " carbonate," epidote, pyrite and iron oxide. A similar rock

from 300 feet west of No. 1 shaft, Rea mine, shows in addition an intergrowth of

quartz and feldspar while the groundmass is largely chlorite. Some of these rocks

are evidently alterations of fairly basic varieties since an examination shows con-

siderable chlorite and residual iron oxides. The following chemical analysts are of

samples of rock which do not show the pillow structure but were taken from bands

adjacent to the basalts:'

—

Photomicrograph of volcanic rock, probably dacite, 600 feet south of shaft, on Krist claim. The rock is

largely altered but shows some of the phenocrysts of feldspar preserved. The feldspar crystal in

the^centre of the figure is albite. Quartz phenocrysts are abundant. The ground
mass contains much carbonate sericite, quartz, chlorite, lencoxene,

kaolin and micrographic interjrrowths of quartz
and feldspar

Silica

Alumina
Ferrous oxide .

Ferric oxide

Lime

Magnesia

Potash

Soda

Water
Carbon dioxide

1. Rock from opposite the Rea mine road. Timmins-South Porcupine road.

2. 300 feet wesl of No. 1 shaft, Rea mine.

3. 800 feet south of No. 1 post N.E. ', N. V2 lot 9, con. 1. Tisdale.

A great part of the Keewatiu rocks is now altered to schist, and such terms as

grey schist, i;reon schist, hornblende schist, carbonate schist are used to describe

1. 2. 3.

46.66 15.67 59.41

15.47 L9.94 14.85

8.48 10.04 6.0S

3.16 1.44 1.88

9.69 8.30 1.78

3.99 0.41 2.29

0.35 0.24 0.86

2.06 2.68 3.23

4.27 4.66 3.12

6.1] 6.77 3.42
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certain rocks in various localities. These terms do not give much idea of the original

mineral composition; for example, a grey schist may have been derived from a

rhyolite or from a basalt. The terms grey schist and carbonate schist usually refer

to a rock in which there is a high percentage of carbonate of lime, magnesia and iron.

The rocks around the Hollinger mine, which are very much altered to schist, are

referred to generally as grey schist. They contain considerable " carbonate," sericite,

quartz and chlorite. An extreme alteration of an igneous rock to a schist is shown
at the " blue " vein of the Millerton to the south of Miller lake. The ellipsoidal

structure showing amygdules is still preserved, while the rock is a schist quite light

grey in colour and with a high percentage of carbonate.

It does not therefore seem advisable to make any separation of the volcanic rocks

of the Keewatin. They can be referred to as a basaltic greenstone series, which may
include types of rock from rhyolite to basalt but are now generally so altered that a

division is not advisable. They have all been subjected to vein-forming influences.

There are also rocks throughout the Keewatin areas which are diabases and diorites.

Some of these may be intruded into the volcanic type of Keewatin.

Some Keewatin Rock* in Tisdale Township

Rocks which are probably alterations from basalts are of frequent occurrence in

this area. They may now properly be called meta-basalts. A very striking rock is

seen on the prominent hill east of the Hollinger mine. The ellipsoidal structure is

very conspicuous, being readily recognized from a distance. This structure is fre-

quently three or four feet in diameter and the amygdules are often over an inch across,

being wiiite in colour and very striking against the light greenish matrix. These
amygdules are frequently long in proportion to their breadth, having a cylindrical

structure. This type of rock is to be seen southeast of the Vipond mine and at various

places between this point and the Dome mine. The rock is quite readily recognized

by its large ellipses, amygdules and rather mottled appearance. Other altered basalts

occur frequently throughout the north part of Tisdale. Here the ellipses are smaller

and less readily recognized, while the amygdules are small and pea-like and usually

consist of calcite or quartz. This type of rock also occurs at the "blue" vein on the

Millerton. An examination of an amygdaloidal rock from the 100-foot level of the

Vipond mine shows it to be entirely decomposed. The amygdules are much stained

with red iron oxide and show much clear calcite. Rims of chlorite surround the

amygdules along which there are numerous grains of magnetite. A sample from the

main shaft at the Dome Extension is quite schistose in thin section. Rods of plagio-

clase can still be recognized, while the ferro-magnesian mineral is entirely altered to

chlorite. Quartz is present in small grains, and calcite is abundant in grains. Secondary

feldspar is present in the form of clear grains. The rock may have been a diabase

or basalt, but is now much altered. On the surface the rock has a green colour due to

the abundant chlorite. It is probably a representative of the volcanic series. A
chemical analysis of this rock gave: Silica, 49.88 per cent.; alumina, 15.29 per cent.;

ferric oxide, 0.43 per cent.; ferrous oxide, 11.30 per cent.: lime, 1 . r. i per cent.;

magnesia, 7.83 per cent.; soda, 2.17 per cent.; potash, 0.62 per cent.; carbon dioxide,

3.20 per cent.; water, 5.17 per cent.

One-half a mile east of this there is a considerable exposure of diabase of varied

^crain. Examined in thin section it is shown to be considerably altered. The feldspar

rods can still be recognized but their exact composition cannot be determined. The
prominent mineral is hornblende which is partly altered to chlorite. There are also

a few grains of quartz, evidently original constituents. Much of the rock just west
of the diabase shows the ellipsoidal structure, and there appears to be a transition

from the basalt to the diabase, the diabase probably representing a thick portion of

a flow.
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The rock from the boundary between Whitney and Tisdale, about the middle of the

fourth concession, is a fine-grained amphibolite, consisting essentially of hornblende,

epidote, zoisite and calcite.

The rock from the main shaft of the Davidson i* dark green in colour and shows

blades of dolomite. In thin section the groundmass appears to be largely composed of

chlorite, through which are numerous feldspar rods. In the groundmass are scales of

sericite, grains of quartz and numerous large crystals of dolomite. Much of the green-

stone along the veins of north Tisdale is greatly altered to impure carbonate rock, but

in the sample just mentioned an igneous texture is quite distinctly recognized and the

rock is considered to be an altered member of the volcanic series. A similar rock to

this occurs south of the power house at the Crown Chartered, the adjoining property.

A greenstone, north of the quartz-ankerite veins on the Gray claims in Ogden town-

ship, which shows a rough ellipsoidal structure, is very similar to the rock from the

Kavidson.

Type of pillow lava associated with the iron formation series, M.E. So, Oeloro township

potted rock, from the northeast part of the West Dome in lot 5 in the first con-

cession of Tisdale, is probably an altered amygdaloidal lava. The schistose matrix con-

sists of secondary material, dolomite, sericite, etc., and the amygdules, whose margins.

are stained with limonite, are filled with calcite, sericite, and quartz. Some of the

amygdules are an inch in length.

The schist near the old No. 1 shaft of the Hollinger mine is fine in grain and of a

light grey colour. The groundmass consists essentially of sericite (or talc), dolomite,

quartz and feldspar. In this occur round and irregular eyes of quartz, which may
represent phenocrysts in the original volcanic rock from which the schist has probably

been derived. Cubes of iron pyrites are commonly set in the rock. The somewhat

massive rock exposed just southeast of Miller lake is made up of a fine-grained matrix

of quartz, feldspar and sericite in which are set small phenocrysts of quartz and feld-

spar. The rock is much impregnated with dolomite.

A sample of schistose rock from the 140-foot level of the Bewlck-Morelng shaft,

east of Pearl lake, shows an abundance of sericite, chlorite and calcite, with numerous

quartz grains. The rock is entirely altered, but some of the quartz grains may be

remnants of phenocrysts. These last mentioned rocks are probably alteration rocks

from the less basic members of the volcanic series.

2 B.M. (m)
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Keewatin Rocks in Whitney, Shaw and Deloro Townships

There is a series of rocks outcropping in the southwest portion of Whitney, in

most of Shaw and the greater part of Deloro township which differs greatly from those

which form the large part of Tisdale township. This series consists of fine-grained

greyish and greenish schists, some of which show water-sorted bands, rusty weathering

carbonate, iron formation, agglomerate, ash rocks, pillow lavas and ether igneous

rocks. The series contains a high percentage of fragmental rocks, in which respect

it is different from the volcanic series in Tisdale. The bands of iron formation occur

at different horizons in this series, being sometimes underlain and at other times

overlain by other rocks of the series. In Whitney township individual bands of iron

formation can be traced in anticlinal and synclinal folds, and field evidence shows

that there are several bands of the formation. Frequently fragments of iron forma-

tion and other rocks occur in the agglomerates in Shaw and Deloro. These fragments

are abundant in the agglomerate band outcropping on mining claim M.E. 19, Shaw

township. The typical pillow lava of the series is well exposed on claim E.D. 356,

which is on the wagon road two miles south of South Porcupine.

Pine (Trained ash ruck with the iron formation showing bedded structure, Lot °, south boundary
of Whitney township.

A number of green dikes are associated with these rocks throughout Deloro and

Shaw. These are usually less than 100 feet in width and they cut the banded iron

Formation. The rock is completely altered, the predominating mineral being chlorite

which gives the green colour to the rock. Other secondary minerals are calcite, quartz

and kaolin. Some of these dikes occur on mining claims E.D. 356 and H.R. 987, Shaw
township.

Iron Formation

Iron formation outcrops frequently in the southwest portion of Whitney township
and also in Shaw ami Deloro townships. The formation is usually narrow—from a

few feet up to 50 feet in thickness, consequently the extent of the outcrop depends on
the dip of the strata. In Whitney the iron formation frequently is nearly flat-lying.

hence there are exposures several hundred feet in width. In other townships the dip

of the formation Is usually aboul 60 . consequently the outcrops are narrower. The
iron formation consists of alternate layers of reddish to greyish silica and magnetite
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Affglomeratic rock containing bomb=like inclusion, H. R. 984, Deloro township. This rock is

associated with the banded iron formation

A crumpled portion of banded iron formation showing the »rre> silica interbanded with magnetite
and some hematite, northwest corner Penny veteran claim, Whitne\ township
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or hematite, magnetite being the principal iron ore. The bands are sometimes greatly

brecciated in one portion and less disturbed in another. The narrow layers of iron

ore, one-eighth or more of an inch in thickness, are often pure magnetite. The amount

of iron in the iron formation varies greatly in parts of the area. That which has the

greatest percentage of iron is in Whitney township. A selected sample of the iron

formation carried 35.2% metallic iron. It is doubtful, however, whether at any place

the iron is sufficiently concentrated to produce commercial ore. The outcrops con-

taining the greatest percentages of iron are in lots 9, 10 and 11 in the first concession

of Whitney township. In lots 5 and 9 in the second concession of this township there

are outcrops of the formation in which iron pyrites replaces the magnetite, the

alternating bands being sugary quartz and pyrite. A sample of the banded silica and

iron pyrites gave 40 cents per ton in gold.

Where the formation has been greatly disturbed quartz veinlets have been formed

and these sometimes carry gold. Considerable work has been done in Deloro and Shaw
on such deposits.

Carbonate Rocks

In various parts of the area associated with Keewatin rocks are carbonates to which

various terms have been applied, such as: dolomite, ferro-dolomite, ferruginous carbon-

ate and ankerite.

There is much uncertainty as to the origin of this rusty carbonate rock in different

parts of the area. The carbonate may occur in at least four different forms, namely, as

original bedded material, as a replacement, as vein filling, and as a decomposition pro-

duct of basic, igneous or other rocks.

Willet G. Miller, in his notes with the first edition of the Porcupine map, states

that certain dolomites of the area may correspond to the crystalline limestone of eastern

Ontario. Further he says: "It would appear not unlikely that carbonate in some places

is a replacement mineral, and that a considerable volume of rock may at times have

been replaced by carbonate."

In the township of Whitney there are bands of carbonate closely associated with

band o) Iron formation. The relationship would suggest a similar origin for these

rocks, that is, as beds deposited in sea water and now resting in an inclined position

dipping to the north. These dolomite bands are frequently intersected with quartz

veinlets, carrying some gold values, hence their importance. The bands have recrystal-

lized and carry veinlets of later carbonate, as well as quartz.

In thr northeast Dart of Tisdale and the adioiniiig part of Whitney, there is

considi rable ruck which carries a high percentage of carbonate. This impure carbonate

rock i much fissured by quartz veins, as on the Armstrong-Mc(!ibbon, lot 1 in the fifth

sion of Tisdale. and other properties in the vicinity.

Several samples of rock which effervesce strongly with acid show an original

Igneous structure under iho microscope. A sample from near one of the Davidson veins

on the southwest quarter of the south half of lot 2 in the tilth concession of Tisdale is

;: medium-grained, greenish, much altered igneous rock. Plagioclase feldspar, showing
albite twinning, maj still be recognized, and also micrographic intergrowths of quartz

and feldspar. The remaining minerals are secondary—chlorite, calcite, etc., and make
up a large pari of the rock, which is probablj a quartz-diorite or grano-diorite. Another

rock, taken from a cross-cul at 80 feet ilenth. on the Scottish Ontario property, is an

altered basalt. The plagioclase feldspar is largely altered to saussurite minerals, while

the ferro-magnesian mineral has gone to chlorite, and magnetite to leucoxene. Calcite

:s present in considerable quantity as a secondarj mineral. Other examples could be

cited showing the replacement of igneous rock by carbonate. It is believed that this

process has continued in some eases to such an extent that the rock is now largely

carbonate, while ti iginal rock constituents are leached out, or so altered as to show
little trace of the Igneous origin.
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Analyses were made of some impure carbonates which occur with the quartz veins

:n northeast Tisdale, with the following results:—

Insoluble

Calcium carbonate. . .

,

Magnesium carbonate
Ferrous carbonate . .

.

lVr cent.

51.82
L9.38
6. OS
13.49

Per cent.

58.63
19.59
8.06
11.53

Per cent.
4T.:;r»

20.98
8.50

12.1(1

No. 1 is an impure carbonate from near the west end of the main quartz vein on the

Davidson claim, N.W. %. S. V2 , Lot 2, Con. 5, Tisdale.

No. 2 is from the south wall at the east end of this vein and is quite schistose.

No. 3. is from the Crown Chartered property—lust northwest of No. 1 shaft.

Similar impure carbonates occur at the Armstrong-McGibbon, Scottish Ontario and

other properties near by, and also in other parts of the area—as at the Rea vein, lot 6

in the third concession of Tisdale. Microscopic examination of the above rocks shows

them to be entirely secondary. There is an abundance of scricite and a minor quantity

of quartz present in the sections.

That there has been considerable migration of carbonate solutions is shown by the

manner in which almost all the rocks of this area are more or less impregnated with it.

Sections of quartz-porphyry schist show the presence of much calcite as a secondary

mineral. Veins and veinlets of ankerite occur frequently, not only in basic rocks, but

in the quartz-porphyry.

The origin of some of the ankerite bands, such as are seen in the Curts " vein " on

the "West Dome properties is difficult to explain. Analyses of samples of this ankerite.

show it to be almost free from insoluble impurities, in which respect it is quite different

from the carbonate occurring in northeast Tisdale. The distinct walls of the band of

carbonate suggest a vein or bed origin for it rather than a replacement. Analyses of

carbonate from different parts of the Curts vein are given in columns 1 and 2.

— 1. 2. 3. 4.

Insoluble
Per cent.

1.73
50.63
29.57
14.15

Per cent. Per cent.

11.42
46.63
2S.77

5.39

Per cent.

Calcium carbonate 51.28
29.82
14.70

42.76

Ferrous carbonate
19.86
12.111

No. 3 is an analysis of ankerite from a narrow vein on the West Dome.
No. 4 is an analysis of a very dark grey ankerite from a vein at the Ilollinger Reserve

mine Ogden township.

The impure carbonates may have resulted in some cases from a direct alteration of

basic dikes. What is known as the Powell carbonate band, on M. E. 20 in Deloro town-

ship, contains considerable serpentine and a chrome mica which could well come from a

chromiferous peridotite. In the south part of the same township, on P. P. 57, there is

a carbonate rock which is about 100 feet wide. It consists principally of carbonate and

serpentine, through which ramify many veinlets of almost pure magnesite. All these

minerals are cut by veinlets of quartz. An analysis of the magnesite gave: CaCO., 0.48;
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MgCO-, 80.25; FeCo, 2.46. Robert Harvie ascribes sucb an origin for tbe rusty car-

bonate bands of the Opasatika Lake area in Quebec."'

On the other hand it is likely that a great number of the almost pure ankerite

veins of the area have been formed from circulating waters as suggested above.

Similar Rocks in Other Areas

Carbonate rocks are characteristic of all the gold-bearing areas of northern

Ontario.

Larder lake, which lies about 70 miles east-southeast of Porcupine, is referred to

by Mr. R. W. Brock as follows:

Rust) weathering Keewatin rock which has been fractured and now shows
Irregular quart/, veinlets. Mining claim Lo M7, Deloro township

"The most Interesting rook from an economic standpoint near Larder lake is a
rusty weathering dolomite (?). About 60 per cent, of the rock consists of lime-

magnesia—iron carbonate, the remainder of quartz and a soft green talcose silicate,

probably serpentine. The origin of the rock is as yet a little uncertain. Certain dikes,

wlnn squeezed and altered, produce a rock which bears a strong resemblance to it, but
its occurrence with slates and phyllites and with the cherts—undoubted sedimentarj
rocks- as a conformable band . . . render it more probable that it is an altered

stratified ferriferous dolomite, probably forming a member of the iron ore formation.
This reck, especially where cut bj the porphyry or pegmatite .... is traversed
by innumerable stringers of quartz which in places are gold-bearing.""

M. E. Wilson also refers to Larder lake, and to Opasatika lake to the east, as

follows:

18 Journal of Canadian Mining Institute Vol. XIV., i>. 187. « Bur. Min., Vol. XVI. (1907),
p. 207.
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" In the neighbourhood of Larder lake and north of lake Opasatika are local out-

crops and bands of a rusty-weathering rock consisting of ferruginous dolomite or

ankerite, with varying quantities of quartz and feldspar. It is always highly pyritic,

and in most localities contains a large amount of chrome mica or fuchsite from which

the rock derives its colour. As a rule the rock is cut in a most complex manner by two
or more sets of veinlets of quartz or of quartz and ferruginous dolomite, the dolomite

occurring along the margin of the veinlet and the quartz in the centre."'

M. B. Baker describes a similar carbonate rock in his report on the Abitibi Lake
area,* and also A. A. Cole in his report on the gold-bearing deposit at Gold island in

Xight Hawk lake.'

Some of the gold deposits on Timagami lake are associated with the carbonate.

W. G. Miller refers to these in his report on "The Iron Ores of Nipissing District":
" At Ferguson point a pit has been sunk in quartz and dolomite. The appearance of

these two minerals in association is interesting as the mixture of the two resembles

closely the gangue of some of the auriferous mispickel ore bodies in Hastings county.

There are some other masses of more or less silicious dolomite along this (northeast)

arm of Timagami, in Emerald lake and elsewhere." ,0

A. L. Parsons describes a carbonate as occurring at the Regina mine, Lake of the

Woods

:

" No. 3 vein is principally quartz, though in places a good percentage of a rusty

carbonate is found intermingled with the quartz. The west vein, which is about 20 feet

wide, consists of two parts, that upon the north being quartz interbanded with rusty

carbonate, while the southern portion consists entirely of this rusty carbonate.""

In the same area at West Shoal lake, A. P. Coleman describes the veins at the

Oliver Daunais location as quartz mixed with a good deal of dolomite. In some cases

the latter mineral contains a few specks of free gold. 12

Carbonate rocks are also associated with iron ore deposits in northern Ontario, as

at Helen mine, Michipicoten. In this locality there are masses of siderite impregnated

With iron pyrites, from which, according to A. P. Coleman, the hematite ore has been

derived."

It will be seen that the carbonate rocks of the pre-Cambrian have a wide distribu-

tion in northern Ontario. They vary considerably in composition, but are represented

for the most part by crystalline limestone in which CaCo3 predominates. Other carbon-

ates are ankerite, siderite and dolomite. In one locality the crystalline carbonate has

he composition of magnesite.

A strikingly green colour is often seen in the ferruginous carbonate rocks of the

area. It is well shown in these rocks on Xight Hawk lake. N. L. Turner, ex-Provincial

Assayer, obtained decided reactions for chromium in a sample from Nighi Hawk lake,

suggesting the presence of a chromium silicate. M. E. Wilson describes a similar

green mineral from Opasatika lake as a chrome mica.

A similar mineral has been reported to occur on Abitibi lake and elsewhere."

A chrome-magnesia mica (biotite) occurs in the township of llyman. Sudbury

district.
'''

Kranmental kdcks

At the lower end of the third sandy portage on the Mattagaml river below

Timmins landing, the rock is schistose, and is made up of bands of coarse and fine

material which tail out like sedimentary deposits. This rock, however, may be com-

posed of volcanic fragmental material which has been water-sorted.

At the middle and upper sandy portages, the rock has a fragmental appearance in

the field, but C. W. Knight, from an examination of thin sections, suggests that

'Sum. Rep. Geol. Sur. Can., 1909. » Bur. Min., Vol. Will. (1909), p. 270. • Ibid.,
v ' XVI. (1907), p. 220. "Ibid., Vol. X. (1901). "Ibid., Vol. XX. (1911). a Ibid., Vol. VI.
I

i 390). p. Ht.",.

"Bur. Min., Vol X. (1901), p. 193. "Ibid., Vol. XVI. (1907), p. 219. l8 Rep. Geol. Sur.
Can., Vol. VI. (1892-3), p. 27 R.



18 Bureau of Mines No. 4

such rocks may have been originally quartz-porphyry, which is now much crushed and

impregnated with carbonate. One sample contains somewhat rounded grains of quartz

and feldspar in a fine interlocking matrix of quartz and feldspar, with sericite and

calcite.

On the south boundary of Jamieson in lot 7, about 4 miles northwest of Sandy
falls, there is a volcanic rock, now somewhat schistose, but the porphyritic character

of which is distinct, with phenocrysts of clear quartz in a dense grey felsitic ground-

mass. The rock described at Sandy falls may be similar to this, but more highly altered.

Post=Keewatin Sedimentary Rocks

Two series of sedimentary rocks later in age than the Keewatin occur in the

Porcupine area. Of these, the older is the Timiskaming series, which is of great

importance, while the younger is the Cobalt series, which is unimportant.

The Timiskamin"; Series

This series of rock is prominent in the townships of Tisdale and Whitney. It is

traceable by means of infrequent exposures from the vicinity of the Dome mine to the

north shore of Night Hawk lake. To the east of Night Hawk lake the country is

Section of TimiskaminK series. Lot 5, Con. V., township of Whitnev.
Scale : 1000 feet to 1 inch.

l. Keewatin pillow lava.
•-'. I 'iiiici'ssioii line,
.';. i longlomerate.
i. \ ery fine slate band.
:.. Greywack^ « iih alternating bands of thin slate.
-. Drift-covered
i

.

Very coarse arkose-like quartzite.

heavily drift-covered. Sedimentary rocks similar to those of Porcupine are seen in

Beatty and Munro townships, which lie to the east of Matheson station, about 40

miles from Porcupine, and again at Kirkland lake where many of the gold-bearing

veins occur in schistose conglomerate and greywacke. The rocks of the series are

in areas which have their greater dimensions in a general east and west direction,

as will he seen from the maps of the Porcupine and Kirkland Lake areas. The great

folding and deformation of these older rocks occurred when the great compressive forces

acting chiefly in a north and south direction. Consequently the Timiskaming
series was folded with the Keewatin. Erosion has destroyed a great portion of the

Timiskaming series, and comparatively narrow hands of the series have been pre-

served in the depressions in the Keewatin. The band of Timiskaming rocks at Kirk-

land lake has a somewhal crescenl outline, while that at Porcupine, which is probably

continued easterlj to Munro township, is somewhat parallel to it.

A contacl ni the sedimentary rocks with the volcanic rocks can he seen immediately

south ni the open pit at the Dome mine. Fragments of the volcanic series are

abundant in the Bedlmentar] series, and it is likely that the conglomerate has been

deposited on the surface of the volcanic series of the Keewatin. There are also remnants

of conglomerate along the ridge directly northwest of the Dome Extension mine. In

this locality a few pebbles of altered granite were observed in the conglomerate.

Again at the Three Notions Lake mine, whore the conglomerate is to the south of the

volcanic series, there are inclusions of pillow lava in the conglomerate, suggesting

that the conglomerate is younger than the pillow lavas. Here the conglomerate-lava
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<r*v

Crumpled rocks at base of sedimentary series on the south part of Heme property, Sept. 1011 ,

Interbedded quart/ite and slate of the I imiskaminir series showing secondary cleavage,
North Dome mine. Oct.. 1011
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contact dips steeply to the north. However, one half a mile northwest of the north

•end of Porcupine lake, in lot 11 in the fourth concession of Whitney, there is a contact

of the sedimentary series with pillow lava in which the relationship suggests an

igneous contact, that is that the pillow lava is later than the sedimentary rock. It

is therefore probable that some of the pillow lavas mapped with the Keewatin are

later in age than the Timiskaming series.

The Timiskaming series consists of conglomerates, interbanded slate and grey-

wacke, and quartzite. The rocks for the most part have been altered to schistose

derivatives. The beds are in a highly inclined attitude varying from about 70° N. to

vertical. The general strike of these beds around the North Dome and nearby pro-

perties is about N.E. and S.W. The cleavage planes are quite clearly shown to intersect

the bedding planes and are in a more nearly east and west direction. Where the slate-

greywacke rocks occur, the original bedding is quite plainly recognized in the alternate

dark and light-coloured beds. This sedimentary structure is well shown around the

North Dome. Here the slate-greywacke beds are lying against a bed of conglomerate

about 200 feet in thickness.

***

A section of the Timiskaming scries south of Home mine, showing conglomerate o\erlain by Krey wacke
and thin hed ; of conglomerate. The rock carries a considerable proportion of carhonate

The sedimentary rocks at the Dome mine have been greatly altered, occurring as

tbey do along a sheared zone impregnated with quartz. In the large open pit at this

mine the fragmental character of the rock can be observed, particularly along the

south edge where the rock is a conglomerate. In this conglomerate there is con-

siderable variety of included fragments, such as greenstones of varied types, light-

coloured quartz-porphyry, felsite, sugary iron formation and quartz. The matrix of the

conglomerate Is now quite schistose, and in some of the freshly broken rock, unless

lfght-colouri f l fragments are present it is difficult to recognize the conglomerate character.

To the easl of the main hoisting shafl there is some extremely fine-grained slaty rock

which breaks in fissile slabs. This same rock is observed in the easterly workings of

tin' mine.

Thi' sedimentary rocks in the vicinity of Three Nations lake are much less altered

than those around the Dome mine The succession of strata is well shown at the pro-

perty of the Three Nations Lake Mining Company, on lot 5 in the fifth concession of

Whitney. Along the line between the fifth and sixth concessions very much altered
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Keewatin rocks, now largely pillow lava and rusty weathering serpentinous carbonate,
are exposed. The contact with the Timiskaming conglomerate practically follows this
line. In the basal conglomerate are numerous fragments of rusty-weathering Keewatin
rocks, while farther south there are numerous pebbles of acid rocks, including quartz-
porphyry, felsite, and other varieties. South of the conglomerate there is a narrow-
band of fine-grained black slate, which is quite fissile. South of the slate there are grey-
wacke and slate in alternate bands becoming coarser towards the south. About one-
half a mile south of the concession line the rock is quite coarse-grained and may be
called arkose-like quartzite. The sedimentary rock around Three Nations lake, except
that it is now standing on edge, somewhat resembles the Cobalt series.

On the Foley-O'Brien claim just south of the Timmins-South Porcupine road, there
is an incomplete section of the Timiskaming series showing 155 feet of interbedded

slate and greywacke, 65 feet of conglomerate, 30 feet of interbedded slate and grey-

wacke, 440 feet of conglomerate. The interbedded slate and greywacke is a very inter-

esting rock showing successive alternations of fine-grained, dark grey and coarse-grained

light grey beds. Of these the fine slate beds are the narrower, often only a fraction

of an inch in thickness, whereas the coarse-grained beds may be several feet in thick-

ness. In some of the interbedded material there can be recognized a gradation in grain

from very fine clay material in the slate bands through a fine-grained more sandy to a

fairly coarse gritty material in the light grey bands, followed by a repetition of these

•conditions in another set of bands. This structure is evidence of a thorough water-

.-orring of material in part of the Timiskaming series.

In addition to having a n:ore or less vertical attitude, the beds of the series are

often crumpled, the result of pressure in an east-and-west direction. This structure

can be observed on the Foley-O'Brien property. Small anticlinal and synclinal struc-

tures were also observed in the series north of the Dome read about one-quarter of a

mile from the Dome mine.

Greywacke with strike east and west and dip 85° N. occurs on the N.E. shore of

Night Hawk lake. In the greywacke are thin beds of conglomerate containing pebbles

of dark green Keewatin rock, numerous quartz pebbles and some felsite. Some of the

pebbles are six inches in diameter, v. hich is larger than the average of the pebbles in the

conglomerate. A sample of the greywacke examined under the microscope consists of

angular fragments of quartz and feldspar with finer particles of the same materials

and chlorite, sericite and limonite. Altered sedimentary rocks outcrop at Wawaitin

falls on the Mattagami river. These rocks have been greatly metamorphosed, but con-

glomerate, quartzite and slate can be recognized. Some bands of rusty weathering

carbonate occur with the sediments. Similar rocks occur in Bristol township and at

several points along the Mattagami river north of Wawaitin falls.

The rocks of the Timiskaming series have been greatly impregnated with carbonate

solutions, so that many of them are now largely carbonate, effervescing freely with

acid. In this respect these rocks differ from those of the Cobalt series, which are on

the whole fresher and harder rocks.

J. G. .McMillan has recognized a group of altered sediments dipping at high

angles in Midlothian township, about 40 miles south of Porcupine, which he has classified

as Timiskaming.'*!

While there is much evidence pointing to a separate sedimentary series of rocks,

the possibility of some of what has been called Keewatin being contemporaneous with

the Timiskaming, or of some of the sediments being of Grenville age must be con-

sidered. Toward the southwest from pit at the Dome mine there is a narrow

band of conglomerate which has been mapped as Timiskaming. Much of the material

in this band, immediately north of the readily recognized pillow lava and amygdaloidal

rock, resembles volcanic fragmental or agglomerate. There is no break, however, be-

tween the apparent volcanic fragmental and the Interbedded slate and greywacke which

'"Report of the Geology of the An the T. & N. O. Railway Trial T,ine between
< rowganda and Porcupine, t !'12.
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occurs along the south margin of the open pit and which can be followed northward for

a mile. If the rock above mentioned is a volcanic fragmental and not a true con-

glomerate deposited on an eroded surface, then there is reason for considering the

pillow lavas, fragmental rocks, slates, greywacke and conglomerate as belonging to

one series. For lithological reasons it seems preferable to consider the large area of

sediments as a separate series. Economically the series of sediments has the same
importance as the volcanic series, since it has been subjected to the same gold-bearing

vein influences.

Quartz=Feldspar Porphyry

An intrusive rock, generally of a light grey colour, occurs in many parts of the

Porcupine area. It is readily recognized in the field by its light colour, coarseness of
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grain, frequent phenocrysts of glassy quartz, and white and bleached phenocrysts of

acid plagioclase. In most localities it has been altered to a schist, particularly in the

vicinity of the Mclntyre, Acme and Dome mines, but, even when very schistose, it is

readily recognized. An examination of the map will show that the rock is quite prom-

inent to the southwest of Pearl lake and to the south of the Dome mine. It occurs

sometimes as definite dikes, as at the Dome Extension, where dikes only twenty or

thirty feet in width are traceable across a claim. The usual occurrence is in broad,

irregular masses which have been exposed by erosion. It will be seen from the map
that the outcrops of the porphyry in the vicinity of the Hollinger are elliptical in shape.

It is quite likely that other masses occur throughout this area which have not yet been

exposed by erosion.

Quartz porphjry containing inclusions of other rocks, Porcupine Crown mine. The fragments have
escaped assimilation bv the porphyry. The larjje inclusion in the foreground contains well

developed crystals of albite

None of the ordinary terms which are used to describe masses of rock which are

injected into other rocks seem to be suitable to describe these irregular masses of

quartz-porphyry. The term "stock," which might seem suitable, is not satisfactory,

owing to the fact that some of these masses are shown by mining operations to become

quite narrow at depth. The term " chonolith," proposed by R. A. Daly as a name

for these irregular intrusions, would .seem to be a satisfactory one for these porphyry

intrusions.

In several of the outcrops of this rock there are inclusions of dark volcanic and

other fragments which have been caught up by the porphyry magma during its intru-

sion. Where these fragments are plentiful, as in the outcrops near the Porcupine

Crown mine, the erosion of the porphyry has probably not extended much below the

original roof of the porphyry intrusion. Directly north of the main shaft of the Por-

cupine Crown the contact between the porphyry and the dark volcanic rock is very

indisHnct, with a transition zone of several feet between readily recognized porphyry
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and greenstone. The field evidence suggests the assimilation of the greenstone by the

porphyry along the contact, but the rocks are too greatly altered to prove this by a

chemical analysis.

Again, along the contact of the porphyry and the greenstone (basalt, etc.), there

is frequently a conglomeratic looking rock in which there are fragments of porphyry

in addition to fragments of greenstone. Its origin is very uncertain. It has character-

istics of an agglomerate since it seems to occur in bands wth the volcanic igneous

rocks, but this would necessitate the fragments of porphyry having been derived from

a preexisting quartz-porphyry. The fragments of porphyry appear to be similar to.

that which occurs in the vicinity in place. Another explanation of the formation of

the rock is that the porphyry intruded the greenstone when it was in a schistose con-

dition. The two rocks were then subjected to brecciation, and now resemble a con-

glomerate. The conglomeratic appearance is sometimes noted in the porphyry itself„

as in the mass immediately north of the Dome mine, where the whole rock is porphyry

with pressure lines developed through it. In the alteration of the porphyry there has,

been a development of sericite schist in many parts of the area.

Photomicrograph of quartz-porphyry from area south
of Dome mine. Phenocrysts of quartz and feld-

spar may be seen in a fine-drained ground
mass of quartz, feldspar and chlorite

The following table, giving the chemical composition of the porphyry, will show

that it is of intermediate composition and has a much greater percentage of soda than

potash. The ferro-magnesian minerals are practically absent. The rocks consist of"

phenocrysts of quartz and feldspar in a groundmass of similar minerals. The second-

ary mineral sericite or paragonite is present in considerable quantity in most of the

thin sections examined.

Owing to the high precentage of soda relative to potash in the analyses one would

expect a considerable portion of the secondary hydrated mica produced by alteration

to be the mineral paragonite, a hydrated sodium mica. The occurrence of these second-

ary micas in most niinu renders the exact determination of sericite or paragonite-

difficult, hence much of the sericite mentioned in descriptions may really be paragonite.

1.

Silica C5.2-

Alnmina 14.62

Ferric oxide 3.39

Ferrous oxide 1 . 14

2.

67.64

18.68

1.80

1.38
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1. 2.

Lime 3.01 . 39

Magnesia 1.09 1.04

Soda 5.G6 4.16

Potash 1.45 1.61

Carbon dioxide 2.61 trace

Water 1.07 1.92

Sulphur 0.79 1.71

(1) Preston claim, Deloro township. (2) South of Dome mine.

The quarto-porphyry in the description given above is considered to be a hypabyssal

rock, that is, intermediate between the deep-seated plutonic and the surface volcanics,

and of the nature of an intrusive.

Megascopically the porphyry is of a light greyish to greenish colour. The phenocrysts

of quartz are well preserved, whereas often the feldspars cannot be recognized; at other

times the bleached-out feldspar crystals are quite recognizable.

Microscopical examination of the porphyry from numerous places proves it to be

fairly uniform in mineral composition. The phenocrysts are quartz and feldspar. Of

these the feldspars are much more numerous; the feldspar phenocrysts are partly

altered to secondary minerals. These are generally determined to be albite. The
groundmass consists of quartz, feldspar, carbonate, sericite, chlorite and pyrite.

A porphyry from the south half of lot 4 in the first concession of Tisdale, examined

in thin section, shows the phenocrysts to be largely plagioclase feldspar, while quartz in

rounded grains is also present. The groundmass is made up principally of plagioclase

feldspar and quartz. Laths of tourmaline are scattered through the rock.

Quartz-porphyry outcrops frequently in the southwest part of Whitney and can be

traced by numerous exposures south-westerly across Deloro township. There is also

one large area of quartz-porphyry just east of Goose lake in Shaw township.

The porphyry exposed in Whitney and Shaw is very greatly intermingled with grey

and green schists and in places it is impossible to separate them, consequently some of

the areas marked as porphyry will contain small areas of the schists.

Important gold deposits have been found near the contacts of the quartz-porphyry

and other rocks in Tisdale township, but the contacts of the porphyry and other rocks

throughout Whitney and Deloro have not shown ore deposits, although such may be

found. It would appear that the intrusions of quartz-porphyry at different parts of

Tisdale have in some way influenced the deposition or location of the gold, but it is not

likely that the porphyry has been the source of the gold-bearing solutions. The porphyry

has been subjected to extreme alteration in the zone of vein formation, and has been

greatly contorted before the formation of the quartz deposits, which frequently occur

in the porphyry as veins or replacements.

Serpentine

Serpentine occurs in parts of the area in large volume. The range of hills imme-

diately southeast of Porcupine lake is composed largely of this rock, which is impreg-

nated with much carbonate. Occasionally veinlets of asbestos are seen. A section of a

sample of serpentine rock from the southeast shore of Porcupine lake is made up largely

of fibrous serpentine together with residual iron oxides, which in arrangement suggest

Former crystals of olivine; the remainder of the rock is dolomite. Serpentine rock

carrying veinlets of asbestos occurs in Deloro township on H.R. 968. Some of the

serpentine is plentifully seamed with narrow veinlets of asbestos of good grade, and

if the mineral-carrying serpentine is in quantity, it mlghl be worthy of investigation as

a source of asbestos. A similar vein occurs in the southeast part of Eldorado township.

Serpentine occurs one-half mile south of Porcupine lake on the boundary between

Whitney and Tisdale. A microscopic examination of this serp< ntine shows the following
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minerals: The groundmass is composed of serpentine which represents about 60% of

the rock. The balance of the rock is composed of masses of carbonate and disseminated

magnetite.

The serpentine is probably of several ages, but it is believed that most of it is

younger than the quartz porphyry and older than the granite-porphyry. Narrow dikes

of granite-porphyry intrude the ridge of serpentine in lot 11, concession 11, Whitney.

Through the areas of volcanic rocks of the Keewatin there are masses of serpentine

which are evidently alterations from the older rocks, and therefore much earlier in age

than the large areas of serpentine shown on the map.

Serpentine with veinlets of asbestos, south part of Deloro township

Granites, Gneisses

A number of acid rocks, granites and porphyry, were described under the head of

the Laurentian in former reports on this area. The term " Laurentian " was used in

the broad sense of including granitic rocks the exact age of which was not known, that

is, they were known to be younger than the Keewatin, but the relation to the Timis-

kaming scries was not known. These rocks, which occur to the south of Porcupine in

Eldorado, Fripp and adjacent townships, are quite fresh, show little gneissic structure,

and an- believed to be of Algoman age, whereas the gneisses and gneissoid granites which

occur about fifty miles to the north of Porcupine may likely be of Laurentian age. These

last mentioned rocks are very like those which occur in the broad Laurentian area

around lake Nipissing.

It seems advisable to include the granites and granite-porphyry rocks of the Porcu-

pine ana with the post-Timiskaming intrusives, particularly since they occur in areas

where the Tlmiskaming series has been largely altered to schist; whereas the igneous

rocks just mentioned are particularly fresh-looking.
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A few outcrops of granite (granite-porphyry) occur in the township of Whitney.

This rock is a medium-grained hiotite variety and is not typical of that occurring in

large volume to the south. Granite occurs on the Mattagami river south of Wawaitin
portage, which is southwest of Porcupine. There are also outcrops of this rock along

the south boundaries of Price and Adams where it intrudes Keewatin greenstone. The
granites are largely of a flesh-coloured hornblende-biotite variety. Occasionally there is

a tendency toward a gneissoid structure in the paralleling of the constituent minerals.

Some of the granite is porphyritic with phenocrysts of pink orthoclase up to two inches

in length. A striking hornblende granite with crystals of pink feldspar occurs along the

south boundary of Blackstock township. It is similar to granite found in McArthur
and Fripp townships. In thin section the feldspars are the prominent constituents,

being orthoclase, microcline and acid plagioclase. The ferro-magnesian constituents,

hornblende and biotite, are largely altered to chlorite and calcite. The quartz is in

small grains, apatite and sphene being abundant as accessory minerals. A reddish

variety from the east boundary of Fripp township is a hornblende granite showing
in thin section quartz, albite, hornblende, apatite and titanite. The hornblende is

partly altered to chlorite.

An unusual grey biotite granite is found in the township of Denton about thirty

miles southwest of Porcupine. It intrudes Keewatin greenstone, grey schists, and

felsite. Gold-bearing veins have been found in both the Keewatin and this grey granite.

The occurrence suggests the formation of quartz veins following the intrusion of the

granite. The reddish hornblende granite in the same township was not observed in

contact with the grey granite.

A number of acid dikes or small stocks which may be called post-Timiskaming

intrusives, occur in different parts of the area.

A granite-porphyry has been found in Bristol township. This rock is reddish in

colour and consists largely of quartz and feldspar. Zonal structure is well shown in the

porphyritic feldspars of which the nuclei are often prisms of feldspar. Microcline and

quartz are abundant. The rock contains veinleis of quartz which are frequently auri-

ferous. They have probably been formed on the cooling of the rock.

A red dike rock from the Pettipher claim in Thomas township to the south of

Night Hawk lake is essentially quartz and albite and a micrographic intergrowth of

these minerals. Another red dike which is quite fine-grained occurs on a small island

just south of Gold island in Night Hawk lake. This rock is composed almost wholly

of albite. Calcite is scattered through the rock in minute rhombs, and there are

numerous cubes of iron Dyrites. Occasionally small phenocrysts of albite are seen in

the rock, but on the whole it is felsitic in texture.

This rock is also intersected with quartz veinlets which are auriferous.

Dikes of feldspar (albite) porphyry intrude the Keewatin rocks in parts of Deloro

township. One such dike occurs on mining claim H.R. 1043 and has been prospected

for gold. Gold was found in minute stringers of quartz which intersected the dike.

Under the microscope the rock is distinctly a porphyry with nhenocrysts of albit n

a groundmass of fine feldspar and quartz. Beyond a little sericite and calcite the rock

is well preserved. The feldspar-porphyry is similar to that of the Kirkland Lake area,

which is later than the Timiskaming series.

The freshness of these dike rocks, as compared with other rocks in the area, is

very noticeable. The occurrence of gold-bearing quartz veinlets in them is also marked.

Their possible connection with the mineralization of the gold deposits is worthy Of

consideration.

3 B..M. (Ill)
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Tho chemical composition of these acid dikes is given in the following table:—

Silica

Alumina
Ferric oxide .

.

Ferrous oxide.

Lime ,

Magnesia
Potash
Soda
Carbon dioxide.

Water
Sulphur

Per cent.

65.42
15. SO
2.75
0.91
1.33
0.53
6.26
5.18

2.46

Per cent.

69.28
15.53
2.88
0.69
2.15
0.93
0.25
7.16

1.44

Per cent.

59.42
17.86
3.46
1.59
2.61
1.15
0.60
9.60
2.01
0.43
1.66

1. Granite-porphyry dike, Thomson claim, Bristol township.

2. Granophyre, Pettipher claim, Thomas township.

3. Felsite, from small island south of Gold island, Night Hawk lake.

Later Intrusives (Keweenawan)

In all parts of the area there are basic dikes which are generally less than 100

feet in width. These rocks are generally quite fresh in texture and are the latest

rocks in the area. They are later than the vein formation, since at several places

they have been observed cutting distinctly across quartz veins and mineralized schist.

In Bristol township, at the McAuley-Brydge claim, a north and south dike 37 feet in

width cuts across the gold-bearing schist band which strikes east and west. A very

fresh quartz diabase was encountered in the diamond-drilling at the Dome Extension.

It is made up of laths of labradorite and augite as the chief constituents. In sub-

ordinate amounts are interstitial quartz, magnetite and pyrite. A similar dike cuts

the schistose ore-bearing formation at the Dome mine, showing on the surface in the

ravine to the west of the large open pit. It has been traced on the surface for nearly

a mile.

A diabase dike which has been greatly altered was cut in driving on the 300-foot

level of the Jupiter. The ore body was encountered on each side of the dike.

Dikes of coarse olivine diabase outcrop along the road which leads south from

South Porcupine along the boundary between Tisdale and Whitney, and in other

localities. These dikes are frequently recognized by the reddish Lrown sand to which

they break down on weathering. The rock consists mainly of plagioclase, augite and

olivine. The augite has a light purplish colour due to the presence of titanium.

Apatite, ilmenite and biotite are present in minor quantity.

Possible Relation of Quartz Veins to Granite

Granite rocks are not exposed in the main Porcupine gold area, with the exception

of some small outcrops throughout Whitney township. However, granites and related

intrusive rocks occur prominently in many places around the gold area in which the

chief rocks are members of the Keewatin and the Timiskaming. Where these granites

occur an Intrusive contact with the Keewatin has been observed. Throughout the area

there are reddish and greyish dike rocks which may be apophyses of the granites

which occur in large volume in the outlying districts. The dike rocks are massive

and fairly fresh, and narrow quartz veinlets which are gold-bearing appear to be

connected with them. A red granite-porphyry intrudes the Timiskaming and Keewatin

in Bristol township. It contains minute veinlets of quartz which sometimes carry

gold. A grey biotite granite in Denton township also carries narrow quartz veinlets.
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A tine-grained reddish felsitic rock (albite-porphyry) which occurs on some islands

in the northeast bay of Night Hawk lake is also intersected by quartz veinlets which,

are gold-bearing. There is apparently a connection between these rocks and the

quartz veins which are likely the filling of tension cracks. In the Kamiskotia Lake
area the predominant rock is diabase-gabbro, which is fairly fresh and massive in

character. The rock shows considerable differentiation into more acid phases and is

also cut by acid dikes which are gold-bearing. The diabase itself probably belongs to

the same period of intrusion as the granite rocks, and may be referred tentatively to

the post-Timiskaming intrusive series of rocks.

Deck, in his work entitled " The Nature of Ore Deposits," states that " quartz veins

more often occur in regions where the older schistose rocks are broken through by

granitic, dioritic and diabasic rocks, and are genetically connected with such intru-

sions." It has been suggested in the notes accompanying the editions of the Porcupine
map that the quartz veins of Porcupine are probably the result of a granitic intrusion,

the immense quantity of quartz present in the veins having been supplied by the acid

magma as a differentiation product. The primary quartz of the veins shows evidence

of having been deposited under great pressure, with numerous cavities of gas and
liquid inclusions. It has also a marked crystallized structure, with incipient crystal

faces showing etched surfaces. The quartz has filled the fissures rapidly, as there is

generally an absence of well-defined walls, except where there have been secondary

movements. Quartz and rock are often cemented, forming a contact like that of ah

intrusive.

C. W. Knight noted the occurrence of feldspar in a quartz vein on the Miller-

Middleton, one of the Timmins locations, and suggested the relationship of the deposit

to granite or pegmatite dikes. The feldspar which is an acid plagioclase has also been

noted in other veins, including the No. 1 vein of the Hollinger, the Rea vein, and in

many of the narrow" veins in the vicinity of Three Nations lake. The feldspar is most

abundant near the margins of the veins. The extinction angle of the feldspar in the

veins on the Three Nations Lake Mining Company's claim shows it to be very near

albite. A chemical analysis of this feldspar gave: Soda, 10.37 per cent.; potash,

0.90 per cent.

The relationship of quartz veins to pegmatite and aplite has been mentioned by

several writers. In the Dlack Hills of South Dakota, C. R. Van Hise noted the gradual

transition from intrusive granites through pegmatite dikes and with decreasing quantity

of feldspar to quarts; veins remote from the granite."

J. E. Spurr, in " The Geology of the Yukon Gold District, Alaska," referring to a

set of younger quartz veins on Fortymile creek, says: "They often contain a little

feldspar and sometimes, by increase in amount of this mineral, pass into a variety of

fine pegmatite. This in turn seems to be transitional into a coarse aplite which is

very abundant.""

De Launay in his work " The World's Gold," refers to the relation of the gold to

the granitic rocks. " At Berezovsk in the Urals in certain veins of microgranite. which

themselves cut talcose schists, there are numerous very thin veins of auriferous quartz,

containing various sulphides of copper, lead and bismuth, with gold, chromium, and

tourmaline, and the granitic mass from which the microgranites are derived appears

itself to be auriferous."

In support of the theory of the relation of the quartz veins of Porcupine to igneous

intrusions, may be mentioned the following:

1. The irregular occurrence of the quartz in many of the deposits, in lenticular

masses, resembling pegmatite dikes.

2. The occurrence of feldspar, scheelite and tourmaline in the quartz in several

deposits.

" U. S. Geological Survey, 1 «5 1 ii Annua] Report, Principles of North American Pve-
Oambrian <";<-<>ioev.

»U. S. Oeolopical Survey, 1896,
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3. The great pressure at which the quartz has been deposited, indicated by the

presence of liquid inclusions and gas bubbles. These are frequently seen in quartz in

granites.

4. The frozen contacts of quartz and enclosing country rock. The free walls seen

at some properties indicate a secondary movement in the quartz, since these walls are

slickensided. Where free walls exist they may be either the hanging or foot wall, while

the other wall is indistinct—grading into the country rock.

5. The occurrence of porphyritic dikes, frequently cut by minute veinlets of quartz,

which represent the final solidification of the porphyry magma, and which frequently

carry gold values, as on Night Hawk lake.

Other Vein .Minerals

Scheelite, a tungstate of calcium, occurs in some of the veins around Pearl lake.

It appears to be associated with the early quartz of the veins. It has been often broken

up and cemented by later quartz or calcite. The largest samples of the mineral have

been obtained from the Jupiter mine, sometimes in masses several inches across. It

occurs also in the Hollinger, Mclntyre and Plenaurum, but only in minor quantity.

The quantity of this valuable mineral in proportion to the vein is quite insignificant,

and no attempt is made to save it. It is interesting to note that scheelite usually

occurs with minerals like topaz, cassiterite, tourmaline and arsenopyrite in pegmatitic

veins, which are considered to have a genetic relationship with granite. Its presence

in these veins may point to a pegmatitic origin for the veins and a high temperature

for the formation of the primary constituents of the veins.

Tourmaline occurs in some of the quartz veins. In some of the ore from the shaft

at the Dome Extension it has been found in irregular fine needles along with pyrrhotite

in gold-bearing quartz. Many of the narrow veins on the Dome Extension ridge

contain tourmaline with the quartz, some of which is in such fine needles that the

quartz has a smoky appearance. It is also noted at other properties, such as the West

Dome, Vipond and Jupiter. In these occurrences it is present as one of the early

constituents with the primary quartz of the veins. This mineral does not, however,

appear to be present to any extent in the larger productive veins of the Pearl Lake

area. The mineral has been found in the veins which are in the basaltic rock through-

out the northeast part of Tisdale and the northwest part of Whitney. Here it is of

secondary occurrence, occurring with calcite in the fractures which have been formed

in the primary quartz.

Temperature of Formation of Deposits

Llndgren, in his work " Mineral Deposits," 19 classifies the gold-bearing veins of

Ontario with those deposits which are formed at high temperatures. He states, how-

ever, that certain characteristics of the veins resemble those of California which he

classifies with the deposits formed at intermediate temperatures. It is probable that

the deposits of Porcupine have been formed at various temperatures. For example,

some of the veins in which tourmaline and pyrrhotite occur may be grouped with

high-temperature deposits. Such veins have been noted on the Dome Extension and

in the north part of Tisdale; whereas many of the large deposits do not appear to

carry these or other minerals such as are found at high temperatures. The writer

has not observed these minerals in the main ore bodies at the Hollinger mine. The

quartz varies considerably, sometimes being glassy and semitransparent and con-

taining visible gold, and then again, as is usual in the best ore bodies, of a milky

white character and rather coarsely crystalline. The alteration of the wall rocks has

usually been accompanied by the formation of sericite, and carbonates of various

composition.

"Mineral Deposits, p. 638.
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Character of the Gold = Bearin»; Deposits

All the gold deposits at Porcupine are believed to belong to the same period of ore

deposition. They occur in rocks of Keewatin, Timiskaming, pre-Algoman and Algoman
age while the mineralization was probably in Algoman times. Some writers on this

area have attempted to make a classification based on structural resemblance in certain

of the deposits. It may be said that each deposit has peculiarities of its own, but that

in ueneral there are characteristics common to all. For example, all the deposits

will in parts show such structures as simple vein, lode, irregular masses of quartz, and

mineralized schist. These structures are largely dependent on the character of the

enclosing rock, whether schistose, greatly foliated, or massive. Some deposits have

been formed near the contact of the quartz-porphyry with other rocks, but this feature

is not sufficient in itself to warrant such deposits along contacts being classified

separately. For example, at the Dome mine the deposit exposed in the large open pit

is considerably north of the contact and in the conglomerate and slate, whereas a deposit

Narrow quartz vein in Keewatin carbonate schist at Dome prorert>. Nov., t°10

underground to the south of No. 2 shaft and only a few hundred feet away has the

quartz-porphyry as the hanging wall.

While a certain amount of Assuring was present at the beginning of the ore deposi-

tion, it is believed that the deposits formed at that time were enlarged by metasomatic

replacement. Evidence of replacement of the wall rock can be seen at many of the

mines and is particularly well shown at the Dome Lake mine.

It is even possible, as expressed by L. C. Gratton ' \ in his description of the veins

of the southern Appalachians, that the vein-forming solutions representing the final

products of emanation of a granite magma were injected under heavy pressure into

the surrounding rocks along lines of weakness, and so like pegmatite dikes made a

space for themselves by opening their own fissures. Such a mode of formation could

easily explain the very irregular forms assumed by some of the quartz masses.

,0a Bull. No. 2!)3, T'.S.G.S., 1906, p. 59.
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The irregular Assuring has produced a great variety of quartz structures, varying

from the tabular, though often irregular or lenticular, vein which may be traced several

hundred feet, to mere veinlets, often only a fraction of an inch in width and a few feet in

length, which ramify through a rock that has been subjected to small irregular Assuring.

This latter variety is well illustrated in the Assuring of ankerite bands, so characteristic

of some of the gold deposits of Porcupine. Irregular and lenticular bodies of quartz often

occur which may have a width of ten or twenty feet, but which die away in a distance

of Afty feet. Again, there are dome-like masses of quartz which are elliptical or oval

in surface outline. In some parts at least these masses can be seen in contact with

underlying rocks at a low angle, which would suggest that they are broad lenticular

masses which have Ailed lateral Assures in the country rock. The most conspicuous

dome masses were those of the Dome property, where the two largest were about 125 feet

by 100 feet. A Assure may be vertical and irregular at some points. At others it may
incline at a lower angle to the horizontal or take on a more or less lenticular form.

Ideal section of vein showing veinlets extending into wall rock.
This structure is frequent in the north part of Tisdale. The
above sketch somewhat resembles the main vein at the Rea
mine as shown near the surface

' \ ) Altered greenstone impregnated with carbonate
(B) Well defined hanging wall and adjacent disturbed portion of rein

with tourmaline streaks ;m<l greatest gold values
(0) i adisturbed part of vein showing little oi m> valnes

The term "vein" as used in this report is not conAned to the Ailing of a single

fissure with well-defined walls, for this type of vein is rather the exception in the

Porcupine area. The Assuring lias been so irregular that a "vein" in one part may
consist largelj of quartz, and In another part of numerous veinlets of quartz and inter-

vening schist, greatly resembling a stockwork; again, the main part of a vein may be

almost vertical in attitude, but many veinlets, as branches from the main vein, may
extend lat< rally Into the country rock. It is often found that the values are obtained

in parts of the vertical vein which have been subjected to a later movement and enrich-

ment, whereas the lateral veins have little or no value. This is illustrated in the

No. 1 vein at the Rea mine,

The relationship of the strike of the veins to that of the enclosing rock is often

difficult to determine, since generally along the veins there has been shearing of the

country rock which may conform to the general direction of the strike of the veins.

However, bj determining numerous strikes in the schist away from the veins, it is
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seen that the majority of them are inclined to the strike of the enclosing rocks. In

dip the veins vary from vertical to nearly horizontal. In Xo. 1 shaft of the Hollinger

the vein is practically vertical, while a series of narrow quartz veins. 6 to 18 inches

wide on the Lindburg claim, have a dip at the surface of only 20 :
. The prevailing

dip of the schist in the Porcupine area is to the north at a high angle, and frequently

the veins dip distinctly to the south across the cleavage of the schist. While it is

apparent that most of the deformation of the country antedates the vein formation,

nevertheless there is a decided tendency in many cases for the Assuring to be influenced

by the direction of schistosity, which is also a direction of weakness; hence we find

veins having a more or less lenticular structure, the strike of which closely corresponds

to that of the country rock.

It will generally be found that where the lenses are broad the schistose wall rock

is approximately parallel with the lens: whereas the narrow portions of vein between
lenses frequently cut across the schist.

ty^cfa/ /da/ 6
s c/,;si

Surface plan of part of the "blue" quartz vein on the Millerton property showing its

irregular and lenticular character. Abundant large albite crystals occur in the
quart/, vein. The vein has been displaced bv a post glacial fault, the glaciated
surface to the north being one foot higher than that to the south of the fault

Lenticular veins occur chiefly where the country rocks have been intensely sheared

or rendered schistose, as around Pearl lake. Usually when there has been less dis-

turbance the veins are more likely to have a marked difference in strike from the

enclosing rock—as around Three Nations lake and the porphyry area south of Simpson

lake. It may be stated that the larger and usually lenticular veins of the area occur

whfre the rocks are extremely schistose, while the narrower, better defined veins occur

as stringers from these main lenticular veins, or in less disturbed areas.

The quartz-porphyry on the Preston, Fogg (L.O. 325) and other claims in Deloro

townshin along its north boundary is more massive than that near the Dome or

around Pearl lake, while the greenstone is also much less altered to schist than in

other parts. Consequently the veins are narrower and have not the lenticular structure

so characteristic of those deposits at Porcupine which are in schistose rocks. Most

of these veins have a strike nearly north and south across the mass of quartz-porphyrv

.

They lack the banded structure so frequently seen in the Pearl Lake area. Coarse

gold associated with zincblende and pyrite occurs in some of the narrow veins, many



34 Bureau of Mines No. 4

of which are only a few inches in width. Owing to the narrowness of these rich veins,

and the massive character of the porphyry rock which shows little impregnation with

gold-bearing solutions, difficulty has been experienced in finding ore bodies of com-

mercial importance.

Distribution of Veins

While gold-bearing veins occur over a wide area and are often isolated, it is seen,

from a number of those already discovered, that they occur in groups along certain

lines. For instance, in Tisdale township there are at least three distinct areas where

the Assuring has been most pronounced. One such area extends from the southeast

end of Miller lake, on lot 11, in the second concession, in a northeasterly direction for

three miles, and includes such veins as the Porcupine Crown, Millerton, Hollinger,

Acme, Mclntyre, Jupiter, Rea, and in addition others with visible gold. The average

strike of the veins here is northeast and southwest. An exception is a vein on the

Porcupine Crown, which strikes north and south.

Streaked.'ore from the Jupiter mine. The dark lines are tourmaline, while the intervening quart/.
Is greatly crushed and shows visible gold

Another series, including the Smith, Davidson, Crown Chartered and Dobie, occurs

in the northeast part of the township. To these should be added the Scottish Ontario,

Mullholland, Hughes and Gold Reef, which are in the northwest part of Whitney town-

ship. The general direction of these veins is east and west.

Again, in the southeast part of the township is a group including the Dome Lake,

West Dome, Dome, and Dome Extension, with a general strike north of east.

Occurrence of the Gold

A field examination shows that there is an irregular distribution of the gold in

the quartz veins. Very often it occurs along dark streaks in the quartz, along the

contacts of quartz and schist, or around patches of dark coloured mineral in the quartz.

At the surface, rich portions of veins are often indicated by rusty streaks or patches,

while at depth the rusty character gives place to dark urey, black or greenish colours.

Under the microscope the gold is generally found in areas which have been greatly

crushed or in the quartz or schist bordering on these areas.
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The prominent minerals which occur in the crushed areas are pyrite, calcite.

dolomite, sericite, chlorite, tourmaline and quartz. It is thought that most of the

gold has been deposited along with pyrite from the impure solutions which circulated

in the minute fissures and crushed areas of the primary quartz of the veins. The
quartz of No. 1 vein of the Hollinger mine shows numerous dark streaks in parts of

ir and often across the width of the vein. These are generally short and irregular in

distribution. Iron pyrites and often galena occur with the gold. Microscopically, the

quartz occurs in fairly large grains, contains liquid and gas inclusions, and has been

subjected to secondary pressure and granulation along the margins of the grains. The
iron pyrites often occurs in well-shaped crystals which have been formed subsequent

to the crushing. These fine dark streaks may have resulted from a solidification and

shrinkage of the quartz forming filmy cracks, which may have become slip or crushing

planes along which the richer gold-bearing solutions were deposited at a later period.

These minute dark streaks in the quartz are frequently slickensided, and this character

may often be seen in hand specimens, as from Rea or Vipond mines.

Brecciated structure of quartz from Mclntyre main vein (natural size)

It should be noted that where cracks or fracture planes have been produced in a

quartz vein and subsequently filled by minerals from solution, secondary quartz can be

distinguished with difficulty, if at all, from the original quartz. Hence it is not always

possible to say whether visible gold in such a vein occurs in the original or in secondary

quartz.

Often a vein may show a width of ten feet but the fractured portion may be only

a few feet, or even inches, wide along either wall. In this portion there may be many

streaks of dark mineral which are often parallel, giving a banded character to the ore,

as in many of the veins in the north part of Whitney and Tisdale, namely, at the

Mullholland. Scottish Ontario, Davidson and adjoining properties. A similar banded

structure is seen at the Rea mine. At these properties tourmaline is the principal

mineral of the streaks. The gold may occur along these lines or in the intervening

quartz, which is often much crushed and filled with later minerals. Several sections

were examined, which showed grains of gold apparently enclosed in the primary quart/.,

but the occurrence is much less prominent than where gold occurs in the crushed areas.
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It is important to note that practically all the veins which are gold-bearing con-

tain considerable carbonate of varied composition. Wherever the enclosing rocks are

schistose they always carry carbonate and frequently effervesce with cold hydrochloric

acid. Much of the carbonate of the veins has been absorbed from the wall rock, while

portions have been formed from ascending solutions which circulated in the veins.

Pyrite and grains of gold frequently occur in the carbonate.

Carbonate in the form of ankerite constitutes the main portion of veins at the

West Dome, Apex, and in parts of Deloro township. This carbonate is distinctly earlier

than the quartz veinlets which intersect the ankerite veins. Both the ankerite and

quartz have been fractured and veinlets of later carbonate deposited in them.

Thin Sections of Vein Quartz

In drawing No. 1 of a section of Hollinger ore the fracturing of the original quartz

is evident, while veinlets of calcite penetrate the quartz. Grains of a dark mineral,

galena (?), are arranged in a linear manner in the calcite and quartz, and a few

grains of gold occur in the calcite or along the contact of quartz grains and calcite.

In drawing No. 2 of a section of Dome ore there is very little dark mineral. The

crushed zones are quite clearly shown. Some of the larger grains of quartz have a

dusted appearance, while some of the finer grains are quite clear and may be a later

quartz. In the crushed areas are grains and strings of gold, and also crystals of iron

pyrites, on some of which gold is deposited.

In drawings Nos. 3 and 4 of sections of quartz from the Hunter claim. Porcupine

lake, the quartz is almost all very fine-grained, which condition may have been pro-

duced by crushing of larger grains. In Xo. 3 remnants of plagioclase feldspar remain,

and a grain of pyrite shows several gold grains deposited on it.

Drawings Nos. 5 and 6, also, show crushed areas. In No. 6 a grain of gold occurs

in a large grain of quartz as though a constituent of the primary quartz.

Sulphides and other Minerals

The following sulphides have been recognized in veins at Porcupine: iron pyrites.

copper pyrites, pyrrhotite, arsenical pyrites, galena and zincblende. Of these the most

.ibundant is iron pyrites, which occurs in some quantity in all the gold-bearing veins.

Copper pyrites, galena and zincblende, although also widely distributed, occur in minor

quantity. Pyrrhotite is the chief sulphide in the veins which are being developed in

No. 4 shaft of the Dome Extension. Arsenical pyrites occurs in quantity in the quartz

veins at the McAuley-Brydge property in Bristol township.

Only one telluride has been recognized, occurring in the quartz-carbonate deposit

at the Powell claim, M.E. 20, in Deloro township. A chemical test of the mineral gave

the following percentages: silver, 61.88 per cent.; gold, 0.10 per cent., with strong re-

unions for tellurium, corresponding to the mineral hessite. Native .uold occurs as a

later constituenl in minute seams in the hessite. Robt. Harvie reported the telluride

"petzite" in quartz-ankerite deposits at Opasatika lake in the province of Quebec.'"

The presence of telluride in a quartz ore. containing considerable pyrites, from the

Mikado mine, lake of the Woods, has lately been recognized in the laboratory of the

Provincial Assay Office.

The rare mineral seheelite has been found in small quantities in several properties

around Pearl lake. This is (lie second occurrence noted of this mineral in Ontario, it

having been reported on the dump at the Victoria mines, near Sudbury."

Since the whole surface of the area has been deeply eroded during recent glacial

periods, there is now little evidence of secondary enrichment. The enrichment is very

superficial, extending onlj from a few inches to a few feet in depth. The outcrops of

"Notes on :i Discovery of a Telluride Gold Ore i i Opasatika, etc., The Journal of the

Canadian Minim? institute. Vol. xiv.. p. 164.
21 Report on the Tungsten < <v.-> of Canada T. I.. Walker. Department of Mines, Canada,

1909.
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Drawings of thin sections of ore from Porcupine quartz veins. Fl*. I, Hollinjrer. Fl*. 2. Dome. Ftes. .1 and
4, Porcupine Lake. Fi«r. 5. pea. Fig. 6. Vipond. Black spots are native gold, I 30 diameter..
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the veins and vail rocks are usually discoloured or decomposed, due to the oxidation

of the iron pyrites and the ferrous carbonate in the ankerite or other iron-bearing car-

bonates. Cubes of iron pyrites are occasionally obtained at the surface, while copper

pyrites and arsenopyrite also occur near the surface. Where the veins have been

oxidized to any depth, there are generally some very recent water courses in evidence.

Developments so far have shown that, after this very superficial zone has been pene-

trated, the character of the vein material has remained the same as far as mining

operations have continued, namely about 1,000 feet.

No. 4 vein on 425 foot level, Hollinjrer mine, showing contact of
quartz and schist, and inclusions of schist in the quartz

MINING PROPERTIES

Hollinger

The Hollinger Gold Mines, Limited, is a subsidiary company of the Canadian
Mining and Finance Company which also controls the Acme and Millerton mines.

Development work has been carried on to a much greater extent on the Hollinger than

on the other two properties.

The main workings of the Hollinger are situated about one-half a mile southwest
of Pearl lake. The property has been in operation since the winter of 1909-10. following

the discovery of gold on the Hollinger claims. The increase in development and pro-

duction has required constant alterations and additions to the plant. The first mill

on the property was a small experimental two-stamp Tremaine mill from which the

first bullion in the Porcupine camp was produced. The Hollinger has now a 100

stamp-mill, concentrating and cyanide plant. During July. 1915, 80 stamps were
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crushing ore from the Hollinger mine, nearly 1,000 tons being treated daily. The
other stamps were crushing ore from the Acme mine.

The Hollinger vein system has a northeast and southwest trend. It is composed

of a number of lenticular masses of quartz, and quartz and interbanded schist, some

of which can hardly be looked upon as true veins but rather as impregnations of the

country rock along lines of weakness. The country rock in the vicinity of the veins

is usually very much altered by carbonate, sericite, and other secondary minerals,

while the most promising conditions are those where the rocks are quite schistose and

impregnated with fine-grained pyrite and silica. When the wall rocks are blocky and

less altered it has usually been found that the win is less promising and the vein

or lens may not make through the more massive ground. Frequently the ore body is

largely quartz and then again an alternation of quartz and schist bands very irregularly

distributed. The character of the ore bodies suggests that the rock was in a schistose

Contact of quarU and schist on the \.\V. wall of No. 4 vein Hollinger mine, where vein was intersected
in the first cross cut from No. 1 vein on the 100-foot level. Width of exro»ure. 51 feet

condition when the quartz was introduced along the fractures. The hot siliceous solu-

tions forced their way along lines of weakness in the country rock, filling any open

fissures and partly replacing and impregnating the schist. Strips of schist are

frequently observed rather parallel with the walls and enclosed in the quartz. Iron

pyrites is the prominent sulphide mineral, occurring both in fracture planes in the

quartz and in the wall rock. Galena and zincblende occur in minor quantity-. The

rare tungsten mineral scheelite has been found in small amount in No. 1 vein. The

ore bodies vary greatly in width. In some places the stopes are as wide as 40 feet.

Development has now extended to the I, -foot level on No. 1 vein. This vein Is the

most important of any known on the property. On the 200-foot level the ore shoot

has been proven to be over 1.000 feet in length. This vein consists of a number of

lenticular masses widening and thinning along the strike. Frequently in the develop-

ment it was necessary to cross-cut slightly to the left to pick up the ore shoot. The

lenses slightly lap, hence the necessity of cross-cutting to pick up the vein. The ore

in Xo. 2 vein varies considerably from that in Xo. 1. A greal part of No. 2 COI
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of grey schistose rock impregnated with silica and iron pyrites, and in hand speci-

mens very little white vein quartz can he recognized in such ore. This structure of

ore body is clearly the result of metasomatic replacement along lines of weakness.

Fifty-four veins are reported to have been located on the properties while only a few

of these (12) have been reached on the underground workings. The most important

veins that have been developed are Nos. 1, 2, 4, 8, 16, 37 and 41. An inclined diamond-

drill hole was put down to a depth of 2,000 feet, or 1,425 feet vertically. This hole

cross-cut the formation and penetrated several mineralized zones which were gold-

bearing, indicating that the same condition of rock formation and vein characteristics

extended to at least 1,425 feet,
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Plan of the 200 foot level, HollinKer Gold Mines, Limited

The following notes relative to the occurrence of the gold at this property have

been taken from P. A. Robbins' first annual report.

So far no heavy faulting has been encountered, but there are many sinuous twists

and turns in the veins, the veins being practically vertical, as far as developed, showing,

some tendency to din to the southeast. The schist is heavily mineralized with iron

pyrite and, generally Bpeaking, pyrite is disseminated throughout the quartz masses,

being contained in the cleavages, particularly near the walls.

The gold has evidently been deposited contemporaneously with, or a little later

than, the pyrite, as occasional instances have been noted where the pyrite is encased

in gold.

Generally the occurrence of galena portends rich gold values, and to a lesser degree

the occurrence of sphalerite is an indication of gold values.
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Large blocky crystals of pyrite are usually attended by low values in gold, while

the finely crystalline pyrite occurs with relatively higher gold values.

The schist walls of the main vein do not usually carry payable values, except where

contiguous to rich sections of the vein, and in such cases the schist seems to be more

or less silicified, pointing to the silica-bearing solutions as having also provided the

gold. Generally, the southeast wall is the richer.

In other cases, notably vein No. 2, the schist, where it is interfoliated with small

quartz stringers, carries relatively high gold values.

There are evidences of the metasomatic replacement of schist by quartz, the replace-

ment in many instances being incomplete.

In the quartz masses the occurrence of gold is extremely spotty, and check samples

taken from the same points on the vein will seldom agree within reasonable limits.

Our sampling has shown that the occurrence of visible gold does not necessarily

mean payable values, and, to the contrary, payable values are commonly found where

no visible gold has been observed. The quartz where streaked by fine lines of pyrite

in the cleavages is generally more consistent in the matter of gold values than the

clear masses carrying occasional spectacular showings.

The following information has been obtained from P. A. Robbins' statement in

the fourth annual report of the Hollinger mine:—
From 1911 to the end of 1914 the Hollinger mine has produced $6,134,339.56 in gold

and silver. The annual report of the mine for 1914 shows that there are ore reserves

to the value of $13,358,420, representing 1,162,960 tons of ore with a value of $11.49 per

ton. During the year 208,936 tons of ore with value of $13.67 per ton were treated in

the mill. The value of the bullion recovered from the treatment was $2,688,354.80,

while dividends paid out for the year were $1,170,000. Working costs per ton of ore

(exclusive of depreciation) were $4.42.

The Canadian Mining and Finance Company has constructed a central air-com-

pressing and water-pumping plant on the south shore of Gillies lake. The building is

of reinforced concrete and steel, being absolutely fireproof. Three compressors, having

a capacity of 4,500 cubic feet of free air per minute, have been installed. One com-

pressor, a Fraser and Chalmers machine, is of special design, being constructed with

valves which automatically adjust the output of the machine to the exact requirements

of the demand for air, thus doing away with peak loads and thereby reducing the cost

of power, which is purchased on a basic of peak loads. The other two compressors are

of Xordberg type which possess the advantage of being reversible, that is, they may
be operated as steam engines and their motors may be used for generating electric

power. In case of shortage of supply of electricity from the hydro-electric plants on

the Mattagami river, power can be supplied for these compressors by a boiler plant

installed in the same building.

The Canadian Mining and Finance Company is also sinking a central shaft to be

connected with the different properties. The shaft will be a six-compartment one, with

s'ations at 425, 800, 1,250 and deeper levels as the development may require. From
each station cross-cuts will be driven to tap the various ore bodies on the different

properties. Electric locomotives operating in the cross-cuts will collect the ore from

each property and deliver it to the central shaft. The ore will be given a preliminary

crushing before being hoisted to the surface. Two shaft compartments will be utilized

for hoisting ore, two for handling men and supplies, one for carrying on developments

at leve's below the working level, and one for ladderway, pipes and electric conductors.

Jupiter

This property is situated on the north shore of Pearl lake. The veins occur in a

belt of quite schistose rocks which are largely altered volcanics. Here and there in the

mine there are bands of schistose quartz-porphyry. The veins cut all these rocks, but

the best values are found where the veins are in the altered volcanics. To the north
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of the workings there is a ridge of less altered greenstone. The rocks bearing the

veins are impregnated with carbonate. The veins are lenticular in structure and often

consist of interbanded quartz and schist. There is frequently a streaked character to

the ore, that is, fine lines of dark mineral occur in the quartz parallel to the walls,

indicating a later fracturing or inclusion of strips of schist in the quartz. Values do

not extend into the wall rock except contiguous to the veins, but when the interbanding

occurs, good values are frequently obtained in the included schist. Development has

Plan of part of the underground workings of the Jupiter mine, showing location" of a prominent fault

on there different levels. The drifts are on the veins except where shown along the fault plane.

proceeded to the 475-foot level where the ore body has been drifted on. A prominent

fault having a northeast and southwest strike and dip of about 70° to the southeast has

been encountered on the different levels. This fault has displaced the vein, and the

development has been complicated by minor faults. On the 475-foot level, where the

fault approximated the strike of the vein for some distance, the ore body was first

encountered below the fault. By drifting on the fault plane to the southwest, the vein

above the fault was encountered; drag ore was found along the fault plane. In the

east drift on the 400-foot level there is considerable scheelite in the vein, but this is

not of economic importance.

Vipond

This property, which is situated about three-quarters of a mile south of Pearl lake,

was one of the earliest on which gold-bearing veins were discovered. The rock enclos-

ing the veins is of a basic character and frequently shows amygdules. It is somewhat

schistose but more massive than the rock to the southwest of Pearl lake. Character-

istic torsion cracks, so often seen in Keewatin greenstone, occur frequently. The vein

system has a general northeast and southwest strike, while the lenses of quartz or

quartz and schist vary considerably in width from point to point. Ore shoots have

wr*

Photo by A Von

General View <>f Porcupine Vipond gold mine.
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been developed on what was considered two different veins known as the "Godfrey"
and the " Davidson." Recent work has tended to show that these veins are very likely

parts of the same vein which have heen displaced by faulting. Blocks of ore have been

taken from the workings between the Godfrey and Davidson veins. This material

represents portions of ore which have been crushed along the fault zone. The fault

is not marked by a clean-cut gouge plane. There has been faulting in the vein known
as the Davidson, but lateral development has in some cases picked up the continuation

of the ore shoot. The location of the displaced ore bodies is being facilitated by
diamond-drilling of lateral holes. Ore shoots have been developed .to the third level,

and a winze is being sunk to the 400-foot level. About 125 tons of ore are being

treated daily by cyanidation in the mill, where the ore is reduced in Hardinge ball

and tube mills.

('. H. Poirier, manager of the mine, estimates the ore reserves on 31st March,

1915, at 48,300 tons, worth approximately $430,000. During the first six months of 1915

Ouartz vein on 100=foot level, Porcupine Crown mine. The dark spots are drill holes

the Vipond produced $134,000 worth of gold, showing profits of $53,000. The assay

value of the ore sent to the mill was $10.27, while an extraction of 91.694 was obtained.

Costs have been reduced to $5.00 per ton. Later development has shown the winze

completed to the 400-foot level and partly extended to the 500-foot level. This develop-

ment has shown the continuation of ore of excellent grade which has added greatly to

the ore reserves.

Schumacher

This property is on the south shore of Pearl lake, and consists of a veteran claim

of about 160 acres. It lies to the east of the Mclntyre and Acme properties. The
occurrence of the ore shoots is similar to that on the adjacent properties, the ore con-

sisting of quartz and irregularly interbanded schist, or schist heavily impregnated with

iron pyrites. The best ore usually has a streaked character. The veins are very

tortuous in their strike while the enclosing schist is often quite foliated. The rocks on

the whole belong to the altered volcanic series. In the workings north of the shaft on

the 100-foot level there is an interbanded light and dark fine-grained rock which looks

t ii..\r. (in)
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like an altered sediment. Schistose quartz-porphyry occurs on the north part of the

property. A prominent fault has been encountered on the first level north of the

shaft. It dips to the south and shows near the shaft on the 300-foot level. The fault

has the characteristics of a thrust from the southwest, since the fault plane shows

the corrugations or grooves in that plane while the schist on the foot wall of the fault

is bent up the plane of the fault. Development is proceeding to deeper levels to pros-

pect below the fault plane and also the area towards the north part which is near the

cunt act with the quartz-porphyry.

A mill with a cyanide plant is at present being installed to treat from 100 to 120

tons per day, and the treatment will be very similar to that at the Mclntyre mill, which

has proved so very satisfactory.

F^rcupine Crown

The Porcupine Crown mine, formerly known as the McEnaney claim, lies to the

south of the Hollinger mine. The first development was on a vein with a northeast and

southwest strike, which dipped from the shaft at 50 feet. Drifting and cross-cutting

Go/d

Photomicrograph, Porcupine Crown Photomicrograph, Vipond

1. Fine grained carbonate, tourmaline, quartz, feldspar, and sericite
2. Brecciated quartz with later carbonate.

nil the 100-foot level failed to locate this vein. However, diamond-drilling was resorted

to on the 100-foot level, which resulted in the finding of a new vein only a few feet

from one of the workings on the 100-foot level. This vein had a strike where first

encountered of northwest and southeast and contained high values in gold. The im-

portant development on the property has since been on this vein, which has been

followed to the F>00-foot level, and on five levels stopes have been opened up along the

ore shoot. To the south of tin- shaft the general strike of the vein is about north and

south, while the dip is to the cast. The vein is very tortuous along its strike, at one

point making a turn of more than 90°. There are also rolls and swells along the dip

of the vein. One pronounced roll occurs at the 500-foot level which caused some diffi-

culty in picking up the vein. In drifting on the vein to the south of the shaft a strong

thrust fault was encountered on the various levels. This fault strikes northeast and

southwest and dips to the southeast at 67°. Development on the 300-foot level showed

the displacement of the southerly portion of the vein to be 90 feet to the southwest

along the fault place in the drift. The movement of the fault was, however, in an

oblique direction, as shown by grooves on the fault plane. Fragments of vein material



1915 The Porcupine Gold Area 45

North Boundary

N

-V -Q
c

•5 ••

(J

3

c <K)
C

*o o
F

c 3 o m

5 k° Q

%\

Q

^

^

<0

<0

o
<0

o- 03 LJ o-

Wu
- S<

2 «
3 =
is 2~ct _

o «
c-=
«fc

c E

y
££
= >.
_.£
= 0
a u
; -n

Sr=
e F
O 3
V—
U S
bi£
3 &
=SE
o o

v~
c s

s|
= 'i
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were distributed along the fault between the parts of the vein. The ground to the

south of the " big " fault for some distance is broken up with minor faults and dis-

placements of the vein. The vein is primarily quartz, but a considerable portion of it is

carbonate which sometimes occurs in bands.

There has been fracturing of the earlier constituents and later quartz has been

deposited in the transverse fractures. The later quartz is usually of a whiter colour

than the earlier quartz. The rocks enclosing the vein belong to the basaltic greenstone

series and a later quartz-porphyry. The vein is not in the contact, but usually is not

far from the contact of the basalt and porphyry. Owing to the extreme alteration of

the rocks along the vein it is not always possible to name the wall rock. Some rich

No. S \ c-iii. Mcltlt) re mine, show ln£ thrust fault. In the upper left hand corner is the
vein above the fault. The hammer rests on a section of the vein (drauore)

in the fault plane. The main portion of the vein below the fault plane
was located some distance down the plane of the fault.

portions of the vein have been in the schistose quartz-porphyry, but usually the

schistose basaltic rocks have been the more promising wall rock. The chief metallic

constituents of the vein are native gold and iron pyrites, while the values are largely

confined to the vein itself. A sample of ore carrying much carbonate, from the 200-foot

level n<ar the shaft, was examined under the microscope. It contains numerous
crystals of plaglocla e Feldspar, much broken up and invaded by calcite, tourmaline

and sericiflh quartz mains also occur through the carbonate, and most of the gold is

clustered around crystals of iron pyrites, while it was also observed within some of the

iron pyrites crystals. It is likely that some of the quartz-porphyry wall rock was

included in the vein at this point and impregnated with gold-bearing solutions.



1915 The Porcupine Gold Area 47

S. W. Cohen, in the annual report of the company for the year ending December

31st, 1914, states that during the year 40,857 tons of ore were treated in the mill. The

heads averaged $17.18, the tails 47 cents, while the average extraction was 92.26 per

cent. Development showed an ore reserve of 85,000 tons, with a value of .$1,510,000, based

on mine-sampling. The ore shoot on the 300-foot level was shown to be nearly 1,000

feet long.

Mel n tyre = Porcupine

The main workings of the Mclntyre mine are situated in the N.E. V±, X. >

2 . lot 10,

concession II, Tisdale. As the wrestern portion of Pearl lake extends into this claim

the property has been developed from shafts on the north and south sides of the lake.

The rocks are of igneous origin, and have been greatly altered to schist. Toward the

north and south boundaries of the property there are areas of altered volcanic rock,

basalt and associated lavas, while between them there is a broad band of schistose

quartz-porphyry. This rock relationship and the development of the veins from the

north and south sides of the lake have led to the following classification of the vein

systems;—Veins in the basalt and grey schist, and veins in the contact between the

quartz-porphyry and the grey schist on the south side of Pearl lake; No. 5 vein and

veins in the contact zone paralleling the north contact between the quartz-porphyry

and the basalt on the north side of Pearl lake; Veins in the quartz-porphyry. The term

grey schist has been used to designate a fine-grained igneous rock, probably of volcanic

origin and associated with the basalt in the volcanic series. Underground develop-

ment in the quartz-porphyry away from the contact with the grey schist has not been

promising for ore bodies The extreme schistose character and softness of the quartz-

porphyry which occurs under the lake has rendered cross cutting even at deep levels

a difficult matter, so that connections have not been made between the workings on

the two sides of the lake. Development has shown that the most promising locations

for gold deposits occur in the altered volcanic schist, and in or near the contact with the

quartz-porphyry. Owing to the extreme schistose character of the country rock the

ore bodies are very irregular and lenticular in form, particularly to the south of

Pearl lake. The ore shoots consist of quartz more or less interbanded with mineral-

ized schist, often widening out and tapering abruptly. The location of the ore bodies

has been rendered difficult by the presence of compression faults which have displaced

portions of the ore. A. R. Whitman, a mining geologist, has been employed by the

mine to study the nature of the faulting and by an examination of the rock structures

has succeeded in locating parts of ore bodies which have been displaced by faulting.

The most prominent fault so far noted is on the north side of the lake, where on the

400-foot level, on No. 5 vein, the fault has a throw of 130 feet. Various minor thrust

faults have also been noted with the throw varying from a few inches to a few feet.

The following additional information has been obtained from the report of R. J.

Ennis for the year 1914 and for the first six months of 1915. During the year 1914,

62,209 tons of ore were treated, with an average value of $9.26. The tailing loss was

43 cents per ton, while the extraction was 95.3%. The bullion produced and by-

products obtained amounted to $549,255.42. For the first six months of 1915, 48,855

tons were milled for a recovery of $369,294. Since the beginning of operations to June

30th, 1915, the property has produced $1,212,283.34 in gold bullion, the result of milling

152,759 tons of ore. Development at No. 5 shaft has proceeded to the 500-foot level,

while at No. 4 shaft ore bodies have been opened up east and west of the shaft on the

ROD-foot level. The estimated ore reserves at March 31st, 1915, were 109,693 tons, with

a value of $854,436.

North Thompson

The North Thompson mine is situated on the S.W. Vi of S. % of lot 10 in the second

concession of Tisdale township and lies between the Porcupine Crown and Vipond mines.

The rocks exposed on the surface belong to the volcanic series of basalt and related

rocks. The ore bodies, which consist of quartz and schist with considerable iron pyrites,
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are lenticular in structure and vary greatly along the strike. The development in July,

1915, consisted of drifting on the 100-foot level along No. 1 and No. 5 veins. Xo. 1 vein

strikes approximately X.E. and S.W., whereas Xo. 5 vein strikes almost X.YV. and S.E.

Diamond drilling was also utilized to locate ore bodies. A three-compartment shaft was
raised from the 100-foot level to the surface, and development was to be continued to

deeper levels.

Rea

The Rea mine was operated throughout the year 1914 by a leasing company, Porcu-

pine Aurum Mining Company, which treated 11,607 tons of ore in a small stamp mill

by amalgamation obtaining $125,000 in bullion. The same company lias since been

diamond drilling several quartz veins which outcrop on the property.

Open pit, Dome mine. The ore bod\ consists of quartz \ eins irreg-
ularly distributed in the schist, and overlain by o feet of clay
and gravel. Sept.. 1014

Dome

This property consists of a group of six claims in lots 4 and ."> in the first . on-

cession of Tisdale township. The main workings are on the northwest and nort

quarters of the north half of lot 4. The ore bodies occur partly in rocks of the Keewatin
and partlj in those of the Tiiniskaming series. The large open pit. or "glory hole." is

largely in the Bedimentary rocks, but, towards the northwest. Keewatin volcanic-

observed. As the open pit is extended westward, more of the Keewatin rock> will be

encountered. Slaty conglomerate occurs along the south margin of the pit, while

further east on the surface are interbedded greywacke and slate. A mass of altered

quartz-porphyry skirts the ore body on the south side, and development undergroui d

has shown that the porphyry contact below the 100-foot level dips to the south and
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forms the hanging wall of the ore bodies. The rocks associated with the ore bodies,

occurring as they do in a disturbed zone, are now greatly altered and are more difficult

to recognize underground than on the surface, where weathering has brought out the

conglomeratic character of the rock and also the amygdaloidal structure of some of the

Keewatin. Underground, the rocks are almost uniformly of a grey colour due to the

presence of much carbonate. Altered conglomerate and banded slate were observed

in the east workings on the fifth level. The structures of the ore bodies at the Dome
in a broad way resemble those at other properties, except that they are not so linear

as, for example, those of the Hollinger. They consist of broad lenticular masses of

quartz enclosed in schist, narrow lenses or veins of quartz more or less

interbanded with the schist, and impregnations of schist with silica and iron

pyrites. In this last character of ore there may be very little of the ordinary

Dome=shaped quart/, masses in contact with schistose conglomerate, Dome mine, Oct., 1011.
The outcrop has been mined in the open pit

white vein quartz. The mineralization may extend over a considerable width, as

shown by tie dimensions of the large open pit. The ore bodies are not uniformly

broad, and mining development has shown blocks of ground in which the values are

too low to be extracted profitably, but throughout the now extensive workings there

are large blocks of commercial ore which will be broken and treated in the mill. The

best values are along the contact of quartz and schist, and visible gold is frequently

observed under these conditions. Some of the gold is very coarse in character, par-

ticularly some of the surface showings which have now been mined. In the Golden

Stairway vein streaks of gold had a thickness of about a quarter of an inch. Iron

pyrites is abundant along the contacts, occurring in well crystallized forms contiguous

to the veins. Galena and pyrrhotite are occasionally observed in the ore. The accom-

panying photographs will illustrate the structures encountered in mining operations.

Development has shown that some of the rocks are more favourable for ore bodies than

others. The conglomerate and greywacke" of the Timiskaming series contain better
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deposits than the finely-banded slates which are not so open for percolation of solu-

tions. The fine-grained amygdaloidal rocks are also not so favourable as the coarser-

grained volcanics. The quartz-porphyry has not been proven to carry commercial ore

bodies. A dike of fresh diabase, about thirty feet in width, cuts the vein-bearing forma-

tion to the west of the open pit. It has been encountered in the workings on the first and

third levels. This rock is much later in age than the mineralization of the schist. The

ore bodies have a general northeast and southwest strike.

In the deeper levels the workings are being laid out in a rectangular system with

the drifts northeast and southwest, and cross-cuts northwest and southeast.

The following information is taken from C. D. Kaeding's statement in the fourth

annual report of the Dome Mines for the year ending March 31st, 1915:—
" During the year a total of 265,597 tons was mined and hoisted. Of this 248,550

tons was ore which went to the mill and 17,047 tons was waste which went to surface

dumps. All of the 248,550 tons of ore was milled, resulting in a net yield of 11,055.496.78,

the average being $4.25 per ton."

" The development work has been distributed on the various levels and within a

zone 1,500 feet long by 400 feet wide. Besides definitely determining the two million

tons ' indicated ' by incomplete development a year ago in the vicinity of No. 2 shaft

there has been developed, in addition, a large body of better grade ore on the 4th and

5th levels of a character similar to that originally milled from the so-called ' Dome.'

This latter ore has its apex it would seem at the 3rd level, or 260 feet vertical from the

surface. At the 4th level, 330 feet vertical, it is 330 feet long and 120 feet wide. On
the 5th level, 424 feet vertical, it is 160 feet long and 60 feet wide. Below the fifth level

and extending to the 6th level a vertical distance of 130 feet the latest results obtained by

diamond drilling have been satisfactory, and indicate a further tonnage. In the earlier

drilling, as stated in previous annual reports, hole No. 20 drilled from the surface at a

60° angle flattening to 45° showed 478 feet of $3.69 ore; that portion of the hole between

the 5th and 6th levels showed 4 intersections of ore totalling 119 feet, averaging $5.63.

As related to this, hole No. 52 drilled from the 6th level horizontally from a point 40

feet southwest of No. 2 shaft has shown five intersections of ore totalling 127 feet,

averaging $4.42. Confirmatory to this hole No. 53 drilled on the 6th level horizontally

parallel to and 75 feet east of hole No. 52. showed two intersections of ore totalling

233 feet, averaging $7.28."

The results obtained by diamond-drilling on the 6th level are not included in Mr.

Kaeding's estimate of ore reserves which on April 1st, 1915, was:—
Tons. Value. Total.

2,782,811 $4.15 $11,576,858.71

The following table gives the ore value, bullion and recoveries at the mill for the

year ending 31st March, 1915.

Per cent.

Per ton. Extraction.

Value of ore sent to mill. 248,550 tons $4.68 $1,163,954.80 90 6

Bullion by amalgamation $671,054.44 2.70 57.69?

Bullion by cyanidation 384,442.34 1.54 33.0

Total bullion $1,055,496.78 $4-24 90.6

Dome Lake

The predominant rocks at this mine are altered volcanics of a basic type, while

ellipsoidal and amygdaloidal structures are frequently observed. The rocks are some-

what schistose with a strike nearly east and west and dip 80° north. Shear zones have

been developed along the direction of schistosity and along the planes of these zones

lenses of ore have been formed. Development has shown that there are a number of
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small ore shoots along the direction of No. 3 vein, which is the most important one so

far discovered. Between the ore shoots the .vein structure may disappear, therefore

at times the finding of the ore shoots on the different levels is difficult. Development

has shown that the ore shoots pitch to the east at about 48~ and that the pitch length

is frequently greater than that along the drifts. One ore shoot has been followed from

above the 60-foot to the 400-foot level with a pitch length of at least 350 feet,

while the drift length averages about 45 feet. The ore shoots are usually narrow,

averaging less than three feet in width. One shoot with a width of three feet showed

a value of $22 over 40 feet in length.

The vein material is usually of a fine-grained character, consisting of altered country

rock, which has been largely replaced by fine-grained carbonate and silica. Some of the

ordinary coarser-grained, whitish quartz also occurs in the ore. The ore shows several

generations of quartz and carbonate. There is also considerable iron pyrites in the ore,

while the gold is usually very fine. Metasomatic alteration of the wall rock is well

shown at Xo. 1 vein, just east of shaft Xo. A. The rock is basalt showing amygdules

of white quartz. Near the vein the basalt is altered to carbonate, weathering on the

surface to a rusty brown colour, while the white quartz amygdules have been preserved

throughout the altered basalt. Vein Xo. 1 contains a high percentage of carbonate

which is intersected by quartz veinlets.

Plan of the 50 foot level, Porcupine Pet, H.R. 907. Deloro township, showing the reticulated structure
of the auriferous quartz veinlets in the quartz-porphyry

About 50 tons of ore averaging $lL\tjn per ton are treated daily in the ten-stamp

mill. The mill is equipped with a tube mill for fine grinding, after which the ore is

passed over amalgamating plates. The tailings are classified into sands and slimes

which are passed over concentrating tables. The high grade concentrates, of which

about ninety tons had been saved up to the end of May, 1915, are shipped to a smelter.

Porcupine Pet

The Porcupine Pel mines i mining claim H. R. 907, Deloro township) was in opera-

tion during portions of the years 1914 and 1915. The ore raised from the 50-foot level

was treated in a small mill, which is equipped with two Xissen stamps and amalgamat-

ing plates, classifiers, sand and slime concentrating tables.

The country rock is quartz-porphyry. This rock is intersected by numerous quartz

veinlets which are usually only a few inches in width. These veinlets occur in a

somewhat reticulated structure, with most of the veinlets striking a few degrees to the

west of north. Some of the nearly vertical veinlets over short distances carried con-

siderable gold in grains as large as peas. In addition, some ore was taken from a vein

along a fault plane which occurred in the roof of the drift. The quartz in the veinlel

had been greatly brecciated, while the fault plane contained considerable clay and

grains of gold. The porphyry along the veins is greatly altered to serieite and other

secondary minerals, being light green in colour. The gold-bearing quartz veins carry

in places pyrite. galena and zincblende.
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Davidson

This property is situated in the northeast part of Tisdale township. The main country

rock is a light greenish weathering basalt, frequently showing pillow structure. Shear

zones have been developed in parts of the greenstone series. These are recognized by

the rusty weathered surface. Quartz lenses have been developed in different parts of

the shear zones which have also been impregnated with carbonate and iron pyrites.

The general dip of the main shear zone is to the north at about 60°. At the Davidson

this zone is about 90 feet in width, while toward the southerly or foot-wall side quartz

lenses have been developed in a direction N. 70° E. with a dip 61° N.W. On the surface

an ore shoot 50 feet in length, with a value of $15 per ton over a width of 12 feet, was

determined. The best values exist where inclusions of altered rock are found in the

quartz, the gold usually occurring near the contact of the two and associated with the

Narrow quart/, veins (auriferous) cutting conglomerate at Three Nations Mining Co., Sept.. 1 u 11

iron pyrites. Mining at the property consists of a shaft 242 feet in depth, with drift and

crosscuts at the 100 and 200 foot levels. An ore shoot which may be the continuation

of that fncountered on the surface, was located on the 100-foot level, at a point which

would indicate that the shoot has a strong pitch to the west. The ore shoot on this

level was drifted on for 40 feet and over a width of 5 feet 6 inches gave an assay value of

$21.60 per ton. The development work on the 200-foot level when discontinued had

failed to locate a pay shoot.

Porcupine Lake

An inclined shaft was sunk to a depth of 21'/ and crosscuts and drifts run to

locate a mineralized zone which had been cut by diamond drilling. The acreage of

this property is mostly under Porcupine lake so that most of the exploration must

be done by underground work. Only a very small outcropping shows on the east side
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of the lake where visible gold was discovered in a shear zone in which lenses of

fine-grained quartz occur in the schist. The strike of the schist zone is northeast and

southwest, while the diD is 60 northwest. This zone has been traced for 750 feet

on the surface by means of trenches.

Three Nations Lake

This property is situated in the northeast part of Whitney township to the

west of Three Nations lake. The veins occur in rocks of the Timiskaming series. A
number of narrow quartz veins from 2 inches to 6 inches in width were first found.

These contained visible gold but were too small to be workable. Later a quartz vein

averaging about 3 feet in width, with strike northeast and southwest and dip 70 c south

was located. A shaft was sunk to a depth of 300 feet. The ore body on the surface

was about 300 feet in length while development showed that the ore body became

shorter at depth, extending about 40 feet below the 200-foot level. The ore body was

confined to rocks of a greywacke type, being cut off to the southwest by finely banded

dark slate, and to the northeast by conglomerate. The principal gangue in the ore is

white quartz. Iron pyrites and zincblende are the principal sulphides. A shaft was

Sketch showing how narrow quart/ veinlets in some cases have not continued throutrh the slat* bands
of the TimiskaminK series, La Palme property, Whitney township

also sunk on the contact of the basalt and the conglomerate, near the north line of the

property. Here the rock has been greatly silicified and impregnated with carbonate

and iron pyrites. A cross cut on the 100-foot level connects this shaft with the workings

at the main shaft. While the property was in operation some ore was treated in a

small stamp mill by amalgamation.

La Palme

On the La Palme property there are a number of narrow quartz veinlets, varying

from a fraction of an inch up to 7 inches in width. Showings of coarse visible gold

occur in a number of the veins. The strike of the veins varies from that of the

enclosing conglomerate and greywackr. The rocks dip steeply to the north, whereas

the reins diD to the south at about 45 .

The forces which produced these narrow veins must have acted very gently. Veins

have been formed which can be traced through quartzitic bands ending abruptly at the

slaty band, and continuing beyond in another quartzitic band. The fissures were more

readily produced in the brittle quartzite than in the tough slate.
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Wright Claims

Work is being done in Deloro township on a group of claims known as the Wright

claims R.S.C. 175 and 176. These are about 5 miles south of South Porcupine. Here

there are bands of iron formation which have a general strike, north and south, and

varying dip to the west. The formation lies in Keewatin rocks, agglomerate and

lava, which dip similarly to the iron formation. The iron formation is greatly dis-

turbed and over short distances is very tortuous. It consists of interbanded silica

and magnetite and varies from about 20 to 30 feet in width. There are veins and

irregular masses of quartz in parts of the formation. These usually cut across the

strike and are associated with the occurrence of the gold. Iron pyrites in large well-

developed crystals is abundant in parts of the deposit, while copperpyrites is also

present. The gold occurs with the quartz veins and the iron pyrites. Samples show

native gold deposited on the faces of the crystals of pyrite. A vertical shaft is being

sunk on the deposit, and in July, 1915, this had reached a depth of 40 feet, at which

depth the deposit was dipping to the west of the shaft. In the development so far

accomplished, there is considerable quartz veinlets and iron pyrites showing, and satis-

factory assays are reported to have been obtained from the development work.

Metallurgical Practice

An article on the " Metallurgical Practice in the Porcupine District " ~ by Noel

Cunningham, has recently been published. Discussing the character of the ore Mr.

Cunningham states that " The precious metal content is about in the proportion of

85 of gold to 15 of silver by weight." From a milling standpoint there are two classes

of ore having very different characteristics. " Class A ore is a pure quartz with

inclusions of schist. Generally it is heavily fractured and breaks down readily to

sharp hard grains, about minus 10 plus 20 mesh, requiring further comminution to

release the gold. It carries very little pyrite. The gold is entirely free and apt to be

coarse, but often spongy, going into solution readily on that account. This gold is

60'- to 85 r
r free milling, depending on the grade of the ore." "Class B is

an iron silicate schist, strongly laminated, carrying 4 to 5 per cent, pyrite;

its specific gravity is 2.8 to 3.0, depending upon the amount of mineralization.

In breaking the ore in the mine, generally over 25% of material through a y2 in- ring

is made: the ore readily breaks down in milling and makes a comparatively large

amount of non-crystalline slime; owing to its high specific gravity, however, it is quick

settling. In my opinion the gold in this ore is free, but so finely divided that it will

neither pan nor amalgamate. It appears to be disseminated through the rock and not

chiefly associated with the pyrite. Veins of Class A ore occur with or without side

Avails of Class B. and veins of Class B occur unassociated with Class A; more often the

veins are closely banded; Class A and Class B alternating, generally with Class B in

excess. Both classes of ore are more or less blocky at times, and with reference to

Class B this is indicative of low gold content." " From a treatment standpoint neither

class of ore introduces any important difficulty, although there seems to be a tendency

toward precipitation, due probably to some element in Class B material. Practically

no cyanicides are present in the ore, chemical consumption being about 0.2 lbs. of

cyanide per ton of ore; 1 lb. cyanide solution is sufficient for extraction, and protective

alkalinity may be carried very low. With a well-designed battery and tube mill

installation a stamp duty of 15 tons or better can be readily maintained." The follow-

ing summary of mill treatment is also taken from Mr. Cunningham's report:

" Vipond—mill of 100 tons capacity treating a mixture of Class A and Class B ore.

Treatment—Fine grinding in cyanide solution, agitation and complete counter-current

decantation.
" Dome—80 stamps treating a mixture of Class A with a less amount of Class B ore.

Treatment—Stamping tube milling and plate amalgamation in water. Cone classifica-

° Bulletin of the American Institute of Mining Engineers, March, 1915.
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tion to three products (a) slime, dewatered and agitated in cyanide solution, Merrill

niters to waste; (b) sand-leached; (c) concentrate, reground in tube mill in closed

circuit with classifier and amalgamation plate, classifier overflow to slime treatment.

" Porcupine Crown—20 stamps treating Class A ore. Treatment—stamping and

fine grinding in solution, with plate amalgamation in closed circuit with tube mill and

classifier, followed by agitation and complete counter-current decantation.

" Mclntyre—mill of 300 tons capacity treating a mixture of Class A, with a large

preponderance of Class B ore. Treatment—fine grinding in cyanide solution, agitation,

continuous decantation.

h

~—
lrJ XT'—

'

1

Flow sheet for 300 ton cyanide mill, Mclntyre Porcupine Mines, Limited.
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Index to Numbers on Flow Sheet

1. 200-Ton Receiving Ore Bin.
2. No. 4 Gyratory Crusher.
3. Auxiliary 10" x 20" Blake Crusher.
4. 7" x 12" Bucket Elevator.
5. 36" x 16" Traylor Molls.
•J. 7" x 12" Bucket Elevator.
7. Automatic Sampler.
S. 7" x 12" Mitchel Sampler Crusher.
9. 500-Ton Storage Bin.

10. 6' x 16' tiardinge Ball Mill.
11. Dorr Duplex Classifier.
12. Strong Solution Tank.
13 A. 5' x 22' Tube Mill.
13B. 5' x 16' Tube Mill.
14. 54" x 10" Frenier Pump.
15. 16" x 24" Dorr Agitator.
16. Mechanical Distributor.
17. 30" x li)' Dorr Thickener.

18. i" Diaphragm Pump (Mclntyre Type).
19. Sump.
20. 7" x 9" Triplex Pump.
21. 3" Centrifugal Pump.
22. Clarlfier.
23. Pregnant Solution Storage.
24. /Cine Feeder.
25. Emulsifier.
26. 7" x 9" Triplex Pump.
.'7. 36" Precipitating Press, 23 Leaves.
28. 4' x 8' Acid Treatment Tank.
29. Montejus.
30. 18" Filter Press, 31 Leaves.
31. Acid Wash Sumn.
3 2. Drier.
33. Bullion Furnace.
34. Bullion Mould.

'• Hollinger—CO stamps, treating a mixture of Class A and Class B ore, the latter

predominating. Treatment—Stamping in solution, fine grinding and concentration,

concentrates agitated in strong solution, washed and impounded; table tails to two steps

of continuous decantation, to filters to waste."

Since Mr. Cunningham's article appeared, 40 stamps have been added to the

Hollinger mill to treat ore from the Acme mine. Treatment—stamping and fine

grinding in solution, agitation, concentration, concentrates to be reground in solution,

agitated, washed and impounded, table tails treated by decantation."

Regarding the treatment at the Hollinger mill, P. A. Robbins in his annual

report for 1914 states: "Present milling practice adheres closely to the lines laid down
in the original mill except that we are now about to resort to continuous decantation

for the gritty, quick settling portion of the ore, while the more flocculent portions

will continue to be treated in our filter plant. It is anticipated that the final practice

in the mill will be—amalgamation for nuggets, settling or filtration for slimes, con-

tinuous decantation for sands, regrinding and increased agitation for concentrates."

A plant is now in operation at the Hollinger for treating a portion of the tailing

lrom table concentration by agitation and complete countercurrent decantation.

Small stamp mills have been erected at several of the smaller mines where the

gold is partly recovered by amalgamation. The development has not been sufficient

to warrant the erection of cyanide plants. These include the Dome Lake. Rea.

Porcupine Pet and Three Nations.

Production

The gold production from Porcupine from 1910 to 1915 (9 months) is shown in the

following table: K

Year. Ounces.

1910 1,947

1911 765

1912 83,725

1913 207,748

1914 251.131

1915 (9 months) 255,993

Total 801.309

Value.

$35,539

15,437

1,730,628

4.294,113

5,190,794

."..295,086

$16,561,597

During the first nine months of 1915 the Porcupine mines produced 45.416 ounces

of silver with a valuation of $22,094.

a The figures given in these tables are from returns made to the Bureau of Mines
from the Companies themselves.
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APPENDIX I

THE KAMISKOTIA LAKE AREA
By A. Q. Burrows and P. K. Hopkins

The Kamiskotia .Lake area, which is about 16 miles northwest of Porcupine, has

attracted some attention since 1910. The canoe route from Mattagami landing, by way

of the Mattagami and Kamiskotia rivers to Kamiskotia lake, is used during the open

season, while an overland trail from the Mattagami river, by way of the Lally mine in

Turnbull township, is also frequently used.

Topography

Kamiskotia lake, nearly two miles in length, is situated in Robb township, which

lies directly north of the township of Turnbull where several gold-bearing veins have

been found. The most prominent topographical feature near Kamiskotia lake is a high

hill of diabase which lies about three-fourths of a mile southwest of the lake. The hill

has been greatly burned over, standing out as a monadnock about 150 feet higher than

the surrounding country. The area on the whole is drift-covered, and a portion to the

west of the lake and lying to the east of the northerly extension of the diabase ridge

would be suitable for farming purposes, having been burned off almost cleanly. Fine

potatoes and turnips were grown successfully on a large island in Kamiskotia lake. To

the north of the lake there are sand and gravel ridges stretching for some miles. One

conspicuous ridge, probably of glacial origin, from the top of which the town of Timmins

can be seen, runs northward from the Indian encampment along the east side of

Moon lake.

Geology

The rocks around Kamiskotia lake are of pre-Cambrian age, are almost totally igneous

and are generally massive in character. They belong to the Keewatin and later periods.

Glacial and Recent Sand, gravel, clay.

Pre=Cambrian

intrusivls Aplite, porphyry, granophyre, gabbro and quartz-

diabase.

KEEWATIN Ellipsoidal greenstone (basalt, etc.), diabase,

felsite, rhyolite, chert.

Kr, i,oa tin.—Those rocks that are recognized as Keewatin are not nearly so prominent

as the intrusive rocks.

Basalt occurs just south of the Kamiskotia river where it is crossed by the line

between the townships of Robb and Jamieson. It occurs again in two small areas in

Robb township to the north of the river and opposite concessions 3 and 4 Jamieson

township. Some of the basic rock has an ellipsoidal structure and also contains amyg-

dules. In the northerly exposure there is a band of light grey-weathering rock which

has abundant amygdules of calcite. The rock, on chemical and microscopical examina-

tion, is a rhyolite. An analysis gave the following percentage composition: silica,

74.94: alumina, 11.97; ferrous oxide, 1.51; ferric oxide, 3.22; lime, 0.50; magnesia, 0.54;

potash, 3.C)4; soda, 2.68; water, 1.08; carbon dioxide, 0.50. Phenocrysts of quartz are

readily recognized in hand specimens, and under the microscope these are set in a

finegrained groundmass in which there are smaller crystals of albite and quartz. A
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microscopic intergrowth of quartz and feldspar is abundant. Pressure lines have been

developed in the rock, and along these there are hornblende, chlorite and calcite. Some
of the basalt is much altered with abundant amygdules of chlorite, epidote and other

minerals. Associated with these volcanic rocks there are narrow bands of cherty sedi-

mentary material. A felsitic rock occurs just west of the fifteenth mile-post on the

south boundary of Robb. This rock is cut by gold-bearing quartz veins.

Intrusive Rocks.—Most of the outcrops in Robb township are intrusive rocks, gener-

ally of basic composition. The predominant intrusive is a dark grey gabbro-diabase

which composes most of the ridges in the south part of the township. The prominent

hill before mentioned consists of this rock. The gabbro-diabase rock is often very coarse

in texture, crystals up to an inch in length sometimes being developed. There is fre-

quently a layered or banded structure which was probably produced during the cooling

of the magma by a separation into light and dark bands, composed in the one case of

an excess of feldspathic constituents and in the other pyroxenic constituents.

Overlooking Kamiskotia lake from diabase hill to the southwest. July, 1910

A sample of quartz-diabase from the east side of Kamiskotia lake contains labra-

dorite, augite, partly altered to hornblende and chlorite, and an intergrowth of quartz

and feldspar. Accessory minerals are ilmenite and apa!it< .

Differentiation from the normal diabase is shown east of Kamiskotia lake at

reveral place.-. v sample of the micropegmatite from the east boundary of Robb
about one mile south of Kamiskotia creek contains about 60 per cent, of an intergrowth

of quartz and feldspar. There are also small amounts of hornblende, chlorite, quart/

grains, calcite, sericite and magnetite.

A quartz-porphyry from twenty chains west of Godfrey and four chains south of

Robb contains about 50 per cent, of quartz phenocrysts, showing corroded edges,

while the groundmass is microcrystalline and consists of quartz, feldspar, sericite,

chlorite and leucoxene.

Economic Geology

Gold has been discovered in several parts of Robb and Turnbull townships. The
most important discoveries so far made are on the Jamieson claim, which is about three-

quarters of a mile southeast of Kamiskotia lake. The predominant rock is a coarse-

5 r.m. (in)
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grained diabase or gabbro which has been intruded by acidic dikes, probably derived

from the same magma. On the north part of the claim one of these dikes strikes

N. 42° E., and varies where exposed from six to fifteen feet. The dike is intersected

by veinlets of quartz, in a somewhat reticulated structure, which vary in width from

a fraction of an inch to several inches. The visible gold occurs in the quartz veinlets.

In September, 1914, a pit was being sunk on the northeast part of the dike. The quartz

in the veinlets is associated with some iron and copper pyrites, tourmaline and calcite.

Other showings on the claim are in veinlets in the gabbro. One open cut, about seventy-

five feet long and six feet deep, was made in the gabbro, which showed much pink feld-

spar. Visible gold could be observed at a number of points in the open cut in quartz

veinlets which intersected the gabbro.

Just west of mile-post XV on the "south boundary of Robb township a felsitic dike

intrudes an old diabase. Two shallow pits were sunk on the dike where it is inter-

sected by quartz veins. The quartz contains some iron pyrites, and visible gold is

reported to have been found in the quartz in 1910.

On the Christman claim on the northeast part of Turnbull township considerable

work was done on a quartz vein, with strike N. 33
d

YV., which had been traced for 120

feet. The vein consists in places of narrow quartz veins with interbanded rock. The

quartz carries in places iron and copper pyrites. One sample from a twelve-foot pit

gave on assay low values in gold.

The Lally mine is situated near the east boundary of Turnbull township, about

three miles from the north boundary. The country rock is porphyry, which contains a

number of quartz veins with an approximate north-and-south strike. The larger veins

are connected by cross veinlets of quartz, giving the character of a stockwork. Two

shafts, forty and sixty feet in depth, had been sunk on the quartz and porphyry when

the property was visited in September, 1914, while the sixty-foot shaft was to be con-

tinued to the 100-foot level and the vein drifted on. Some of the quartz contains visible

gold.

A large mass of quartz " float " weighing several tons was found five chains north-

west of mile-post XVII on the south boundary of Robb and was broken up by prospectors.

Visible gold was noted in some of the fragments of the boulder, and attempts were made

to find the vein from which the mass was derived, but, owing to the extremely drift-

covered character of the country for some miles to the north, the attempt was unsuc-

cessful. A sample from the boulder which was considerably stained with iron oxide

gave on assay $4.80 in gold.
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APPENDIX II

WATER POWERS IN THE PORCUPINE AREA
By W. R. Rogers

Accompanying the reports on the Porcupine Gold Area by A. G. Burrows in

Volumes XX. and XXL, Ontario Bureau of Mines, were short articles by the writer on

(he water powers of the region. It is not the intention here to present a memoir, but

rather to supplement the subject matter of the above mentioned articles and incidentally

point out some important factors in the development of hydro-electric power with

particular reference to northern Ontario conditions. Information kindly furnished for

this Appendix by officials of the Northern Canada Power. Company and the Hydro-

Electric Power Commission of Ontario is gratefully acknowledged.

During the early days of mining camps in northern Ontario steam power from

wood fuel is used in the preliminary working of prospects As development proceeds

Sketch map showing location of power plants on the JVlattatrami river at VVawaitin and Sandy Falls
also transmission lines to the Porcupine mines
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timber in the immediate neighbourhood is soon exhausted, and then either coal or

hydro-electric energy must be resorted to for power purposes.

All the hydro-electric power furnished the Porcupine camp comes from two plants

situated on the Mattagami river, a tributary of the Moose flowing into James bay. The

location of the power plants with respect to the mining area is indicated on the

accompanying sketch map. Both of these were formerly independent plants, but now
are controlled and operated by the Northern Canada Power Company, Limited. The
two plants are provided with interswitching facilities, so that they work continually

in parallel. The new company has expended a great deal of money in new construction,

replacements, and betterments, so as to guarantee to power users continuous and

satisfactory service.

Sandy Falls

The first development was that at Sandy falls, six miles northwest of Timmins,

which is the terminus of the Porcupine branch of the Timiskaming and Northern

.

Concrete dam replacing timber structure at Sandy falls

Ontario railway. Power was available from this development in June, 1911, and a saw

mill operated on the east bank of the Mattagami river before the mines were ready to

Vctric energy

—

a unique experience in a new mining camp.

Two units are installed in the power house with a total capacity of 2,500 horse

power. It is the intention to instal another unit, thus doubling the capacity. The

effective head is 35 feet. During the summer of 1913 extensive improvements to the

plant were undertaken. The timber dam is now replaced by a concrete structure from

which water is carried to the power house by a 9-foot wood stave and an 8-foot steel

penstock.

A continuous record of the flow of the river has not been kept, but several measure-

ments have boon made during low-water periods in different years and meter records

are appended herewith:



1915 Water Powers in the Porcupine Area 63

January 20, 1910 1,654 cubic feet per second.

'.March, 1910 517 '

' March 25, 1912 633 "

March 25-26, 1914 500 "

A meter record taken July 4, 1911, at Cypress falls some miles down the river gave

a discharge of 3,351 cubic feet per second. Here the drainage area is estimated at 4,500

square miles, whereas r.t Sandy falls it is only 2,500 square miles. Reducing the reading

View.from intake of power house showing surnc tanks and wood stave penstocks at Sand) falls,

Mattatfami river, township of Mountjoy

on this basis would give a flow of 1,862 cubic feet per second at Sandy falls on the

above mentioned date.

From the available records it will be seen that 500 cubic feet per second may be

assumed as the extreme low-water natural discharge. This is equivalent to only 1,600

horse power, while the total capacity of the present installation is 2,51m horse power.

Consequently controlled storage must be resorted to for increasing the minimum flow.

This is now provided for above Wawaitin falls.

'Estimated from Sandy falls records on the same basis as readings for March 25-26,
1914, taken at l>'>th places.

2 Seventh Annual Report, 1015, Hydro- Klectric rower Commission of Ontario, i>. 362.
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Wawaitin Falls

The power house at Wawaitin falls is distant 11 miles southwest of the town of

Timmins. This plant was not ready to supply power until the autumn of 1912. From

the dam at the foot of Kenogamisee lake, an expansion of the Mattagami river, there

is an open canal 1,200 feet long from which water is led through two 9-foot wood

stave penstocks, each 1,500 feet in length, to a surge tank, 40 feet in diameter, on the

crest of the hill overlooking the power bouse. From the surge tank two 8-foot steel

penstocks, each 1,300 feet long, lead to the power house. The operating head is 125

feet. At present two units are installed with a total capacity of 7,000 horse power.

Canal and head works, however, are arranged so that the power house can be extended

and two more units added, thereby doubling the capacity.

.Meter records available at this point under natural flow are as follows:

March, 1910 366 cubic feet per second.

July 15, 1911 792 "

.March 16-30, 1913 195 to 240 "

March 25-26, 1914 354 "

The Cypress fall record for July 4, 1911, corrected for a drainage area of 1,000

square miles instead of 4,500, would give a natural flow cf 745 cubic feet per second.

This record corresponds closely with that for July 15, 1911. Assuming 200 cubic feet

per second as the minimum natural flow, the horse power resulting would be only

30 per cent, of the present capacity of the power plant, hence the necessity for storage.

From the records it would appear that a run-off co-efficient of 0.2 cubic feet per

second per square mile of drainage area may be taken as representing the minimum
flow of the Mattagami rivtr under natural conditions.

Storage

Storage oi water is perhaps the most vital point in connection with any hydro-

electric development. It is absolutely essential that the water supply be continuous.

High-water periods in northern Ontario are at the time of the spring breakup, and

to a much less extent during the late autumn, when rains are usually fairly abundant.

February and March have been the months when water becomes scanty, particularly

in those winters when the usual thaws did not occur. How to provide for low-water

periods without reliance upon auxiliary steam plants is a problem that can be solved

nh wlnn abundant storage is possible. The experience of the power plants on the

Mattagami river has very definitely established this fact.

Pondage may be considered as the close-at-hand storage of water immediately avail-

able for use in the turbines. It is a necessary precaution in Ontario water powers

in ord( r bo provide against ice troubles as well as to meet local fluctuations in power

i eeds during the day. Three distinct types of ice are met with: surface or sheet,

anchor, and frazil. The first, in addition to restricting the area of the channels, is

liable to cause jams in the spring, cutting off the water supply or raising the tail

water with a consequent loss of head. Anchor ice frequently rises in large masses,

often carrying boulders and soil which are liable to damage the ice racks. Frazil ice,

in the shape of needles, forms in rapids when the temperature is slightly below the

freezing point. These needles or crystals gather in lumps and adhere readily to any

surface with which they come in contact. Trouble from these latter sources is avoided

when a long stretch of still water exists above the power house, while surface ice

trouble is largely overcome by proper dam construction.

Prior to the erection of the large plant of the Abitibi Power'and Paper Company at

Iroquois falls, on the Abitibi river, where an installation of 19,500 horse power was first

..nth Annual Report, 1015. Hydro-Electric Power Commission of Ontario, p. 362.
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Power house, Wawaitin falls, Mattagami river, township of Thorneloe. Eight-foot penstocks lead from
the surge tank at the crest of the hill to the power hou.-e

View of W'awaitin power house looking clown the line of eight foot penstocks (covered).
A new nine-foot wood stave penstock has been added recently
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operated in Aug., 1914, the two power plants on the Mattagami river were the only ones

in Ontario on the James Bay slope. Consequently, their experience is of value to other

power developers and users. The James Bay drainage basin is very conservatively esti-

mated 4 as capable of developing 1,500,000 horse power, or 30 per cent, of the total

potential water power of the Province of Ontario.

When the meter record of March 25-26, 1914, was taken at Wawaitin the total flow

was 518 second feet, of which 164 was drawn from a storage basin of 33.000 acre-feet.

During the winter of 1914-15 a new dam was built at Kenogamisee falls, increasing the

storage capacity to 100,000 acre-feet. This reservoir should be ample to supplement

the flow at low-water periods. Kenogamisee lake, the original reservoir, is shallow,

and the water available is considerably lessened in late winter by a two-foot covering

of ice.

Floods and Forests in Relation to Storage

Floods are reduced in magnitude and stream flow rendered more constant where the

drainage basin at headwaters is forested. For the most part northern, Ontario is a

forested area, but, where such is not the case, reforesting, particularly at the sources

of streams, as an aid to reliance upon storage reservoirs, seems a necessary precaution

of the future in order to prevent disastrous floods, and to equalize as much as possible

the stream flow throughout the year. Floods may do little damage at present except to

power installations, so the ideal conditions will not receive much attention until some

future time when a shortage of power makes their consideration urgent.

Sometimes the topography of drainage areas precludes the possibility of providing

large storage reservoirs. In northern Ontario water storage above the natural high-

water mark on streams and lakes is not desirable, as it results in killing the timber

? long the banks and shores, giving the country a most desolate and deserted appear-

ance. The consensus of opinion favours storage at or near the sources of streams,

thereby preventing a combination of conditions which usually occasion disastrous

Hoods in the areas adjacent to the lower stretches of the river.

In the particular case of the Mattagami river, the present storage not only helps

power plants already in operation, but will improve the conditions for future

developments farther down the river. At eight different points down stream where

surveys have been made, the farthest of which is only 75 miles north of the Trans-

continental railway, it is possible to develop a total of 149,235 horse power under

natural conditions. In this estimate the co-efficient used for minimum low-water dis-

charge is 0.3 c.f.s. nor square mile of drainage area. Records at Sandy and Wawaitin
falls indicate thai 0.2 is the proper co-efficient. This would reduce the estimate of

undeveloped energy on the Mattagami river to 100,000 horse power. Storage facilities,

with the exception of those already mentioned in connection with the Wawaitin
development, are very meagre, and consequently the river cannot be described as well

regulated in its natural condition.

Power Shortage

In his statistical review T. W. Gibson points out some of the power difficulties

thai have been experienced, and refers briefly to the auxiliary steam plants that have

been provided b) the larger mines to meet emergencies resulting from electric power

shorts

During the winter of 1911-12 owing to extreme low water, there was a shortage of

power for operating the Porcupine mines, but since that date the Wawaitin falls

development has been completed and the Sandy falls plant improved and enlarged.

Despite this increase of capacltj there was again a decided shortage of water during

•Water Powers of Ontario, by H. G. Acres, prepared for Dominion Water Powers
Branch exhibit at the Panama Pacific Exposition, 1916.

i 'hi. Bureau of Mines, Vol. xxiv. (1916), Tart I., p. 7.
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the winter of 1914-15 that was not relieved until the second week in April, 1915, thereby

seriously interrupting the work of the mines and curtailing the gold production.

In the Porcupine camp provision has been made, to the extent of about 2,500

horse power, to meet periods of power interruption. This is notably the case at the

Hollinger mine, where two new compressors, driven by synchronous motors, have been

arranged so that they can be turned into steam engines and the motors used as electric-

generators supplying current for general use around the mine and mill or for driving

other compressors.

Power Costs

The Hydro-Electric Power Commission of Ontario, created by statute in May,

1906, contracted with the Ontario Power Company for 100,000 horse power generated

at Niagara Falls at a minimum price of $9.00 per horse power per annum. In 1908

the first contract was entered into by the Commission with twelve municipalities to

supply 25,135 horse power at prices based upon the estimated cost of service, ranging

from SIS.10 to $29.50 per horse power. At the present time prices for power supplied

by the Commission range from $15 to $40 per horse power per annum, depending on

the uses, size of the block of power, the distance transmitted, etc. Schedules of rates

for different municipalities are given in the annual reports of the Commission.

For purposes of comparison it is interesting to note that the Government of

Tasmania is developing the Great Lake water power, and expects to be able to furnish

40,000 electrical horse power before March. 1917. at the following rates:

1,000 to 2,000 at £4 per horse power per annum
10,000 and over at £2 "

Proportionate rates are quoted for intermediate blocks of power.

In the Cobalt silver camp where the Northern Ontario Light and Power Company
operates, and also at Porcupine, where the Northern Canada Power Company supplies

electric energy, a flat rate of $50 per horse power per annum has obtained until

recently. Many of the contracts are expiring and the power companies are proposing

to introduce new schedules with a sliding scale of rates depending on the amount

of power consumed and the load factor. In some cases the new rates work out at a

higher figure than the old. The largest consumer in the Cobalt camp is the Dominion

Reduction Company, which requires over 500 horse power for operating its plant.

The Dome and Hollinger mines are the largest consumers in the Porcupine camp. At

the present time the former uses about 2,000 and the latter 3,500 electrical horse power.
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I :iabase-gabbro 29

Diabase hill 59

Dobie gold mine 34

Dolomite.
Deloro tp., photo 16

Larder and Opasatika Lake regions 17

Dome gold mine.

Amygdules near 9

Anticlinal structure near 21

Deposits, character of 31

Discovery 1, 3

Dome masses 32

photo 49

Fire 3

Map of area With Repor*'
Mill 55

Open pit, photo 48

Power used by 67

Report 48-51

Rocks, conglon o ate 21

phcto 49

photo 19

porphyry 24

analysis 25

quartz, microphoto 37

notes 36

quartz-porphyry .".:'.

schist 23

Timiskaming seri< s 18

photo 20

Veins, photo 31, 50

strike 34

Dome Extension gold mine.

Pyrrhotite 36

Rocks 9. 18

quartz-diabase 28

schist 23

Tourmaline
Veins, strike 34

Dome Lake gold mine.
Mill 57

Xotes 51, 52

Replacement of wall-rock 31

Veins, strike 34

Dominion Reduction Co 67

PAGE
Bast Dome gold mine 3

E. D. 356 1-

Eldorado tp 25, 26
Emerald lake 17

Farm land. See Agricultural land.
Feldspar 29
Felds;>ar-porphyry 5, 27
Pelsite 28
Ferguson pt 17

Fire, gee Forest fires.

Floods, prevention of 66
Fogg gold claim 33
Foley-O'Brien gold mine 21
Forest fires 3, 4

Fortymile creek, Alaska 29
Frazil ice 64
Fripp tp 26, 27

Gabbro 58
Galena 36

Geology.

Kamiskotia Lake area 58-60

Porcupine area 5-30

Gibson. Thomas W 66
Gillies lake 1, 41
Glacial stria> 5

Glaciation 5

Gneisses 26, 27

Gold.

Kamiskotia Lake area 59, 60
Porcupine region 27

character of deposits 31-35

discovery 1

mining reports 38-57

prospecting 3

with quartz-porphyry 25

Gold island.

Acid rocks 27

Carbonate rocks 17

Felsite, analysis 28
Gold Reef gold mine 34
Golden city, gee Porcupine.
Goose lake 2",

Granite 26-29

Granite-porphyry 5, 2 1-28

Granophyre 28, 58
Gratton, L. C 31

Gray gold mine 11

Great lake, Tasmania 67

Greywacke.
Porcupine area 5. 21

photo 20

section showing , . . . . 18

Harvie, Root 16, 36
Helen iron mine 17

I [ematlte.
I It In mine, origin 17

Porcupine gold area 14

photo 13

Henderson, A 5

Hessite 36

llollinger. Be ijamin 1
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Hollinger gold mine.

Feldspar 29
'

Map of area With Report

Mill, notes 57

Name, reason of 1

Photo vi

Plan, 200-ft. level 40

Power for 67

Report 38-41

Rocks 9

porphyry 23

quartz 35

microphoto 37

notes 36

photos at contact with schist. 38, 39

schist 11

Scheelrte 30, 39

Veins, character 34

dip 33

Hollinger Gold Mines, Ltd 38

Hollinger Reserve gold mine 15

Hopkins, P. E 58-60

H . R. 907. See Porcupine Pet.

II. R. 968 25

H. R. 984 12, 13

H. R. 1043 27

Hughes gold mine 34

Hunter. H. F 3

Hunter gold mine ' 36, 37

Huronian 4

Hvdro-Electric Power Commission . 61, 67

Ice, in power plants 64

Iron formation.

Porcupine gold area 3, 5

notes and photos 12-14

Iron pyrites 14, 36

Iroquois falls 64

Jackpine
.lames hay
Jamieson gold claim . . .

.

Jamieson tp.

Pasalt

Fi Isitic ridge . altitude

Volcanic rocks

Jupiter gold mine.
Ore, photo
Plan of workings
Report 41,

Scheelite and tourmaline
Veins, character

ef,

59

58
2

18

.",4

42
42

30

34

Kaedling, c. l> 51

Kamiskotia Lake area 58
Mi 58

Photo 59
Reporl on area 58-60
Rocks iii ana 29

Kamiskotia river 58
Kay. George P 4

K( ele, .1 5

Keewatin.
Kamiskotia Lake reg 58

Keewatin.

—

Continued. page
1 orcupine area 3-5

folded with Timiskaming series. 18

notes, analyses and microphotos 7-12

photo 16

Kenogamisee lake 64, 66

Kerr, Fred 4

Keweenawan formation 5, 28

Kirkland lake 18, 27
Knight. C. W v, 17. 29

Krist gold mine 7, 8

Lake of the Woods 17

Laily gold mine 60
Lamprophyre 5

La Palme gold mine 54

Larch saw-fly 3

Larder lake 16, 17
Laurentian 26

Lava 7

See also Pillow lava.

Lindhurg gold claim 33

Lindgren, Ur 30

L. O. 325

McArthur tp 1. 27

McAuley-Brydge gold mine 28, 36

McEnaney gold mine. See Porcupine
Crown.

Mclntyre. Alexander 1

Mclntyre gold mine.
Fault, photo 46

Mill and flow-sheet 56. 57

Name, reason of 1

Photo vi

Quartz, photo 35
Scheelite 30
Schist 23
Veins, character 1

McMillan, J. G 4, 21

McNeill. W. K v

Magnesite 15

Magnetite 12-14

Maiis.

Mattagami river, power-plants .... 61

Porcupine area With Report
Hollinger-Dome area With Report
sketch 2

Robb tp., sketch Facing 58

Mat ta.ua mi river.

( arbonate rocks 21

Country E. of, character 2

Fragmental rocks 17

Granite 27

Pleistocene deposits 5

Waterpower, map of plants 61

paper bv Rogers. .. .62-66

M. E. 19 " 12

M. E. 20. See Powell gold claim.
M. E. 56 11

Metallurgical practice.

Porcupine area 55-57

Micto2;ranite 29
Microphotos.

Dacite 8

Quartz 37. 4i

Quartz-porphyry 4
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Mikado gold mine 36

Miller. Dr. W. G v, 14. 17

Miller lake.

Gold 34

prospecting 3

Sand and gravel ridge 5

Schist near 9. 11

Miller-Middleton gold claim 29

Millerton gold mine.
Rock near, microphoto 7

schist 9

Surface plan of portion 33

Veins 34

Moon lake 58

Mountjoy tp.

Clay, photo 6

Map, sketch 61

Waterpower. See Sandy falls.

Mulholland gold mine 34, 35

Munro tp 18

Narrows, The vi

Niagara Falls 67

Night Hawk lake.

Acid dike 27

Carbonate rocks 17

Clay, stratified 5

Country W. of, character 2

Felsite, analysis 28

Glacial stria? 5

Gold 29, 30
Greywacke 21

Timiskaming series 18

Nipissing lake 26
North Dome gold mine.
Fire 3

Rocks, photo 19

Timiskaming series 20
North Thompson gold mine 47

Northern Canada Power Co 61, 62, 67

Northern Ontario Light and Power
Co 67

Ogden tp.

Ma'), sketch 61

Rocks 11

ankerite, analysis 1
.",

Oliver Daunais sold mine 17

Olivine diabase 5

Ontario Power Co 67

O^asatika lake.

Carbonate rocks 16. 17

Chrome mica 17

Petzite 36

Palme gold mine. See La Palme.
Paragonite 24

Parks. W. A 4

('arsons \. L 17
Pearl lake.

Gold. See Hollinger g. m.
Jupiter g. m.
Melntyre-Porcupine p. m.
Schumacher g. m.

Photo of, and vicinty vi

Rocks near 11. 23. ?,:'.. 42
Scheelite 30, 36

Pegmatite 29

PAGK
Penny Veteran sold mine 13

Petrography.
Granite 27

Serpentine -'•"'. - I

Various rocks V 14

Pettipher gold claim 27. 28

Petzite :;, i

Pigeon rapids 5

Pillow lava

Porcupine gold area 7

photo 11

section showing 18

trine, red 4

Pleistocene deposits 5

Plenaurum gold mine 30

Poirier, C. H 13

Poplar 3

Porcupine (Golden City).

Fire 2

Highest point near 2

Rocks near 26

Waterpower rates 67

Porcupine gold area.

Geolosv 5-30

Gold .' 31-38

mining 38-56

production 57

Map With Report
sketch 2. 61

Report by Burrows 1
'<!

Porcupine lake.

Character of country near 2

Early surveys near 4

Gold' " 3

Pillow lava near 20

Quartz, character
microphoto 37

Si nentine near 2.',

Porcupine Aurum Mg. Co 18

Porcupine Crown (McEnaney) gold

mine.

Agglomerate near, photo lit

Basalt near, photo 6

Mill
•"'''

Plan of workings, 3rd level 45

Qrartz vein, photo 1:;

Quartz-porphyry 23

Etepo t i>\ Burrows 1

1

'"

Porcupini Lake sold mine 53 54

Porcunine-Mclntyre. See Melntyre-

Porcupine.
Porcupine Pel sold mine.

Mill :<~

Notes by Burrow s 52

Plan Of 50-ft level 52

Porcupine Vipond sold mine.

Vipond g. in.

Porphyry.
-/.so Feldspar-porphyry.

Granite-porphyry.
Quarts-porphyry.

Kamiskotia Lake area

Porcupine gold area, analysis 24

Pottsville 3

Powell gold claim.
( arhonate band 15

Telluride of gold 36
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Power. See Waterpower. page

P. P. 57 15

Preston gold mine.
Fire 3

Quartz-porphyry, analysis 25

character 33

Price tp 27

Production of Porcupine gold area.. 57

Pyrrhotite 36

Quartz.
Porcupine gold area, microphotos. 37

photos . . . .34, 35

Quartz-diabase.
Kamiskotia Lake reg 58

Porcupine area 5, 28

Quartz-feldspar porphyry.
Porcupine area, notes and dia-

gram 22, 23

Quartz-porphyry.
Kamiskotia Lake reg 59

Porcupine gold area 5, 21, 33

analyses and notes 24, 25

Quartz veins.

Relation of, to granite 28, 29

Quartzite.

Porcupine gold area 5

photo 19

section showing 18

Rea gold mine.
Carbonates 15

Mill 57

Quartz, character 35

microphoto 37

Rocks, analyses 8

Veins, character 34

photo 32

Work at 48

Regina gold mine 17

Rhyolite 58

Robb tp.

Bee also Kamiskotia Lake area.

Gold 1, 59, 60
Map, sketch Facing 58
Rocks 58, 59

Robbins, P. A 40, 41, 57
Rogers. W, R.

Acknowledgments to v
Paper by, on Waterpowers in the
Porcupine area 61-67

R. S. C. See Wright gold claims
17."! and ITU.

Sandy falls.

Clay, photo 6

Photo 62
Waterpower 62, 63, 66

Saw-fly 3

Scheelite.

Porcupine gold area 29. 30, 36
Sudbury nickel range 36

Schumacher u < > l < 1 mine l

Notes 43, 44
Photo vi

Scottisli Ontario gold mine.
Ore. character 35
Rocks 14. 15

Veins, strike 34

PAGE
S ction of Acme mine 22

Sericite 11

Serpentine.
Porcupine gold area 5, 15

notes and photo 25, 26

Shaw tp.

See also Porcupine gold area.

Gold prospecting 3, 4, 14

Gravel and sand ridge 5

Keewatin 12

Quartz-porphyry 25

Siderite 17

Simpson lake 33

Smith gold mine 34

South Dakota. See Black Hills.

South Porcupine 1, 3

Spruce 3, 4

Spurr, J. E 29

Standard gold mine 1

Storage of water 64

Strias. See Glacial striae.

Sudbury 36

Sulphides 36, 37
Summerhayes. M. W 45

Tamarac 3

Tasmania 67

Tellurides 36

Thomas tp 27, 28

Thomson gold claim 28

Thorneloe tp.

Waterpower. See Wawaitin falls.

Three Nations lake.

Feldspar in veins near 29

Gold mining near. See Three
Nations Lake g. m.

Sedimentary rocks 20, 21

Veins, Assuring 34

strike 33

Three Nations Lake gold mine.

Feldspar 29

Mill 57

Notes 54

Pillow lava 18

Sedimentary rocks 20

Veins, photo 58

Timagami lake 17

Timber 3

Timiskaming series.

Porcupine gold area 5

notes and section 18, 20-22

photos 19. 20

Timiskaming and Northern Ontario

Ry. 2

Tlmmins, Ont vi, 1. 2. 5

Tisdale tp.

See also Porcupine gold area.

Gold 1. 3, 25

Map. sketch 61

Rocks, analysis 8, 15

carbonates 14

notes 9. H
porphyry 25

Timiskaming series 18

Tourmaline 30

Veins, character 35

photo -1
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Toronto 2

Tourmaline 29, 30, 35

Trees 3

Tungstate of calcium. See Scheelite.

Turnbull bp 1, 59, 60
Turner, X. L 17

Turnips 58

Ural mtns 29

Van Hise. C. R 29
Victoria nickel mine 36
Vipond gold mine.
Amygdules near 9

Basalt hill near, altitude 2

Fire 3

Mill 55
Photo 42
Quartz, character 35
microphoto 37, 44

notes 36
Repor: 42, 43
Tourmaline 30

Walker. T. L 36
Waterpower.

Porcupine area, paper by Rogers. 61-67

Wawaitin falls.

Rocks 21
granite 27

Wawaitin falls.

—

Continued. page
Waterpower 64, 66

plant, .photo 65

West Dome gold mine.

Ankerite 15
Carbonate 36
Fire ::

Lava 11

Tourmaline 30
Veins, strike 34

West Shoal lake 17

Whitman, a. r 47

Whitney tp.

See also Porcupine gold area.

Gold, early mention of 4

Rocks 11, 12
granite 28
granite-porphyry 26, 27

iron formation 14

photo 13

quartz-porphyry 25

Timiskaming series 18, 20

Veins, character 35

strike 34

Wilson, John S 1, 3

Wilson, M. E 17

Wright gold claims 55

Zincblende 33, 36
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NOTES
Tin'..- .ditirms Of i\\r r. I ttm Bwuwifiia BoU

_ 1 the inch, have been
, . . .

' way on area 38 miles east and wm hv is

.__ __Jrtn and south. Including
Owing to the scale of the map, it was

;..!! ... ,':!. .,,!

general war an area 38 miles e

miles north and south, including 18 townships.
Owing to the scale of the map, it was impo-.-ible to
loparate rock.-, o -vhlch occur
jnly in very small areas. On the present map,
which includes parts of Timiale, Whitney, Deloro
and Shaw townships, an attempt has been made to
separate the rocks In much greater detail.

The Porcupine area U situated on the Hudson
Bay elope of northern Ontario, along the southerly
border of the great clay belt- The principal towns

i Timmlns, South Porcupine and

; of low relief, hills seldom rising

Tin- highest point
ti.Nl ,l,-|". il.- U im
v tpond mine The topm IwoL BtnttiLed eug with
frequently in the

'

of il.i.- lull is \:SiS ft^t above

e of the higher parts are covered i

.-l.-fi,.

.nd accompanying the map gives th
onshlps which have been recognized f

i of the rocks belong 1

... re main Iv of volcanic c

MoognlMd bj Uw frogmanl <>

Keewaon. The^e f

rocks from which the uttered
d'-H\'xl. Probably mo~t of tho p

originally basall . .. _c volcanic rock,

liiivc hi'uii cii'['i\("1 from 'liv.iti* or rhyolitir type*.

Tiic voiiMni.' rockf him- been Intrndeo bj llabssic
and diorltlo rocks which are now so intermingled
with the older moks that they cannot be separated.
BzamplM "f these can be observed j >i^r -onto of
tlillli-K lake and uluiiii (In n. ut Im-.^i migi- in "ri-1;*l.=.

ton n hii. I'lllow la van can be oonvenlently seen
Oil the Mlllerton claim south of Miller lake and just
niiiiii-.> '..i iln' I ii tine. I,avtv< whowing large

' "trend ellipses occur on the hill

oHolllngcr mine ami ut nu nitrousS
lulus anil broad ellipses i

ly oust of the Hoiling.
'

plaoM i'n>in the \'ti»imi '

Tl-ilulo i.iwiihIiIil hut certain tenemental rocks
immediately north of tho Porcupine Oowii mine
may Mprwont agglomerate Intoibanded with the

In the townshlpB of Whitney, Shaw and Deloro
II ,i, , u. ,|iiini .ml. i.-ii . itf volcanic tragnienral

ruck* whi.'h .i.ro i nn-i li.in.l. il with pillow kiwis .,n.

Iron to r
roloanlo rooli i lu
son ting periods o. tujwuu «,.,,.«;, .uu j.«u
formation mid associated rooks representing periods

The Iron Formation, frequently
.

or hematite with reddish or greyish floe-grained

silica.

Owing to the extreme alteration of so much of

the Keowatln rock*, thoy ore most conveniently

nhmd to n.-'vmbmmir - lohlib ddoxftfl icUst
mirlelto schist, ami "<> forth, the descriptive word

Mi.: .1 jiniiiiinent of tho secondary

'-magnesia-iron cabonal

,,i[in,» ,.( hinin nf longloioerate, grcywacke i

.iil.,iI-;|. .
which are in almost vert

l.ttlll'lci.-- Tln'-i> HH'Us
c.onslilcrahle •carbonate."
1 nlong tlio ridge to the nor

.

. i,;:l. .meruit! wiuuu ii™ uuw««».««™,
ih.. voIoadIo -ill.- m tha Coawwoo, the aon-

glomerato carrying numerous fragments of the

mid. Tlyiinr xerlea, A similar condition has been
. :-!_. where frag-

meuts of pillow lava occur in the conglomerate.

Hii.. in.wiver, tho rooks have been folded n that

the lava now overlies tho conglomerate at a high

QUARTZ PORPHYRY.- = rock intrudes t

i and the Temlskaming series. It

imnHnOg M irregular masses having ellip-

tical outcrops with th© long axes In a general >.fc.

,,,,.1 B W. direction. It Is often extremely I

the older rocks, i

if tho Timiskaming shows the

tting across the sedimentary
yry is intermediate in com-
liy the following analysis of s

south of the Dome
.

.
. .

ferrous oxido l.M, lime 0.38, magnesia, LOfc soda

4.16, potash 1.80, water 1.99, sulphur i.7l per cent.

UHMTINI.-Samu large areas at this rock

occur in the southwest part of Whitney township

and In other parte of the area.

—One boss-tike mass of the

much biolilf. N;n
s fairly coarse in grain and contain;

, similar rock
Intrude the serpentine previously mentioned.

The youngest rooks In the
slating of dikes of quart*
diabase. Theso rocks r~~

A
diabase and olivine

, deposit.-, -nice they .'.

ring formations at the
elsewhere. They are probably of Kei

e-bearing formations at tho Dome mine and

seen that tho diabase dikes shown in Shaw and
Deloro have been considerably faulted. As the
veins are much older than the dikes, they would
also be subject =*n proven in

the development of ore bodies at several properties

where strong thrust faults have been encountered.
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toe Kmwuu ana we lemHunuu iwiw U
oocurm generally aa Irregular miww hartng ellip-

tical ooTcrop* wilh the long axes In ager.enU N.fc.
nriri S.W. direction. It U often extremely acUa-and S.'

H-,!,-,'.,.!:"!' to til" m;i,

Jut BOUtb of V" ~
ill^ Irifli

uu quart* porphyry and the
sedimentary rock of the TimUkamlng «bow< the
quart* porphyry cutting across the »edimentary
«»!«. The porphyry U Intermediate in com.

shuwn by the following analyiposition,
U Intermediate I

. 2m following analyst* c_

pMunm bean Uu ootonn rata of tat Doom
inine;—SUfco 67.6*. alumina 11«. ferric oxide 13),
ferrous oxido 1.38, lime «JB. magnesia l-'H. eoda
t.10, potash 1.00, water l.«. sulphur 1.71 per cent.

-Some large

r parts uf tli"

southwest part of Whitney township

r
:
-OnebOM-liken

Whltnoy. iSVfalriy c
much nottte, Narrow dikes of i

liitrinii' the serpentine previously mentioned.

e In grain and contains
*

i similar rock

Tho young-eat rooks In the t

elating of dike* of <

.9 they are known t

_ . -ring formations at the Dome mine and
elsewhere They are probably of Keweenawmn— From an examination of the map it will be

'l© diabase dike* shown in Shaw and
> been considerably faulted. As the

also bo subjected u> faulting a

h.'ini Hull Ih" ili«l«t'i.i illki - -hown irj Shaw And
' "'y faulted. As the

i 'lik*--. Ilu/y would

tho development of ore bodies i

e strong thrust fau Its ha vi
t several properties

ORE DEPOSITS
Outcrop* of quarts and mineralised schist occur

In many pari* of the arc*. The gold-bearing
deposit* arc found In rocks of the Keewalin and

,,, .
i-

. I.Upar porphyry. II It. likclj Ilia! the

M

(Oaks. L*Tga bftthollths of granite occur In areas

be represented by tho
ilijiit-i. Tin nuntl.' Ii;i- li-n il-'|.i.,-ii'-l from

"""-
'Ml and under
tbxongxl (he

,ii-i'nted by tho feldspar and granil

Sorphyrle-. Tbe quarts —
>.' impoja

groat nrossurv.
,
highly Ii.lI..I and under

oldorrooka. Manyof tho veins havooharacterieUca
Of pegmatites, fri-iim-nlly showing feldspar, while
tin- i.iiiui.i i .|iinit. iirnl.-i tin- ml, i-.i-u.-op.' [.-"iiiliir-i

thai of gnmlto rooks showing gas bubbles and
Liquid Inclusions. Toiirmalino la prtwont in some
of the veins, indicating a high temperature of

the BolnernliMo

,tui I'niiiiiiii (in- i|n

i- i. depo dl

Bnoloatni TOO* i

.;:.'!.

I thfl POM >" I POWB and Ilea mines.
wldtfa of over

., hundn i ' -i m in the original "doim-.
'
now

ii.iii.-.i, *!.(.- corrodal the property. The
,iin bod 1oh Iiii

iii I'l'-m !.

r .iini.ii ,
'.m i - in -'i Mi" EwIungeT, which.

fairly linear. Tho bus! dopiw
which me i|iill» schistose, whur i' aiiwfHam^nti

Veins In Nviii-U miUnrltn (ovm*

\Vi-.l I i" '"I" 1

ll II llll' III I'll

than Die roini '
j "

trlngiit* uf quarts which

i ndjacent to the veins Is often
on pyrites to a greater extent
msolvua, and at most of the
wall rock contiguous to the

Hotli In the field -»iii »(,. ii gga
. u,ii original or prlmar.

observed tnbe gu'lly f.acTiircd. and a great part
.
....

!, of the quarts
ruble location
II tho principal

Tbe gold
,,, froquentl) deposited along dark streaks of

:,.-. i. .1. . i

,i.,,.l.ii^i.yrlte and other secondary
riahee of dnrk

I i|im.l, i

,i u nk> a vory f

[or the prMwitaitlonoi tb*.fola<

depooui ii

IlmdHl'iir.-'for I U- .h'.i'ii rt»iic" << the gold are thewe
ii accempamed

i,. | depotlUonin iron pyrites.

Tho following minerals have been recognised In

Ims-MilM in dltTerent part* of tho
J icneratlons. calcite and

f carhoriatea, aorlolte. chlorite, feldspar, tour-
-".... r-lnii.-opvnl...., pyrr

iro is consldorablo carbonate In the form
dolomite, and ankerite. The best

K ,,l,i lii-nrini:

pnaliri"
londe, araenopyrite and

Tho gold production from Porcupine is shown In

the foUowiui tibw

IV*1.'. C» iti..nl.h^>. -V..7.<:i

Value

I SS.5W
16.137

4.5M.1I3

5.190.7M

6,385.086

Total,... 801,308 .
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